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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 


MARBLEHEAD,  MASS. 


Sole  Licencees  for  the  United  States 
for  the  Dunne  Patents 


Member  of  the  Aircraft 
Manufacturers  Association 


Inlakt  SlJt  HaaScott.  "BIG  SIX"  AitpUne  Entint 


This  Hall-Scott,  Type  A-5a,  rated  at  150  H.P.,  is  offered  after  having  most 
successfully  passed  severe  running  tests  as  required  by  Hall-Scott  engineers, 
and  final  48  hour  endurance,  running  test,  on  cradle  type  torque  stand, 
with  propeller  directly  connected,  in  accordance  with  U.  S.  Government 
requirements.  (Spec.  1002.) 

Total  weight,  complete  and  ready  for  aervice,  S78  Ibt. 

Weight  per  H.P.  {Bated  on  actual  H.P.  development,  at  1,300  R.P.M.)        3.61  " 

ConMumption  gasoline  in  Iba.  per  H.P.  hour,  .565 

lubricating  oil    "     "       "   025 

HALL-SCOTT  AIRPLANE  ENGINES,  both  four  and  six  cylinder  types,  are 
used  by  U.  S.  Army  and  Navy  Departments,  and  are  generally  used  by  all 
leading  American  airplane  manufacturers. 


Hall-Scott  Motor  Car  Co.,  Inc. 

General  Offices 
Crocker  Bldg.,  San  Francisco,  Calif. 


F.  P.  Whitaker 

EASTERN  REPRESENTATIVE 
165  Broadway,  New  York  City 
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Made  dependable  for  the  Air 


IN  the  phenonienally  rapid  growth  of  the 
Standard  Aero  Corporation, — ^a  growth  that 

is  hardly  surpassed  in  any  in«i  us  try, —Stand- 
ard workmen  devote  themselves  to  the  high  pur- 
pose ot  making  Standard  machines  safe  for  the 
men  who  fly  them. 

Our  engineering  department  is  continually  cffect- 
injj  slight  improvements  that  go  to  make  n  better 
machine.  Our  purchasing  department  is  ever 
alert  for  opportunitiei  to  buy  new  and  better  prod- 
octt  that  make  airplanes  more  efficient  and  more 
dependable. 

Throughout  all  conditions  affected  by  an  unusual 
development  and  extreme  demands,  the  Standard 
Aero  Corporation  has  not  only  kept  step  with  the 

needs  for  expansion  in  st(jcks,  buildings,  personnel, 
and  production,  but  the  entire  organization  has 
anticipated  and  exceeded  all  such  demands. 


GSM 


CuntmctoTt  to 
The  i  nite4 
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iiemter 
Atrcrajt  Manufacturert 
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3.5  Pounds  per  horsepower 


One  of  the  lightest  airplane  engines  built  in 
America.  Reliable,  durable  and  capable  of 
sustained  effort  over  long  periods  of  time,  as 
demonstrated  by  repeated  tests  and  flights. 
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B,  F.STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Manufaciurert  A$»ociatU)n 
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THE  VERTICAL 

CREAGH-OSBORNE 

AIR  COMPASS 


A  New  Type  Indispensable 

OU  and.  y^jtfef ^  Mditary  and 

Reliable  ^  ^^^^  /  ^^'^^^ 
Compass  t^p«-.  Airplanes 


THE  SPERRY  GYROSCOPE  COMPANY 

Manhattan  Bridge  Plaza 

Brooklyn,  N.  Y. 

T«l0phon«t  9700  Main  * 
126  Rue  de  Provence  15  Victoria  Street 

Paris  London,  S.  W* 
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GNOME! 


MuuntcH  in  sjieed 


scout 


Side  view  of  engine  mounted  for  test 


Hundreds  of  these 


100  H.  P.  MONOSOUPAPE  GNOME  ENGINES 

have  been  built  and  exported  by  the 

General  Vehicle  Company,  Inc. 

We  are  contractors  also  to  the 
United  States  Army  and  Navy 

General  Vehicle  Company,  Inc. 

(Established  1901) 

General  Office  and  Factory 
LONG  ISLAND  CITY,  N.  Y. 


Thomas 'Mops-E  Airckiaft  Corpokation 

ITWACA  ,  N.V.  V.S-.A. 


Htm\>«r  Aircraft  MaJwiFaLclur^rs  AsaociaJiioiv^ 
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LOGICAL  EQUIPMENT  ji 


Official  Government  tests  at  the  Bureau  of  Stand- 
ards have  shown  that  ACKERMAN  WHHKLS  will 
successfully  resist  all  the  ordinary  compression  and  side 
thrust  shocks  to  which  the  landing  gear  of  the  UKxlern 
airplane  is  subjected  and  that  they  have  greater  reserve 
power  to  meet  e.\traordinar\'  loads. 

Constructors  can  greatly  simplify  the  complex 
problems  of  landing  gear  design  bv  the  adoption  of 
rigid  axles  with  ACKERMAN  WHEELS  and  at  the 
same  time  insure  a  better  landing  support  for  the  air- 
plane. 

The  spring  action  of  the  wheel  absorbs  all  shock 
before  it  reaches  the  axle,  prevents  rebound  and  makes 

SHOCK  ABSORBERS  UNNECESSARY 
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rHE  MODERN  AIRPLANE 


The  most  severe  tests  and  actual  field  practice  have 
proven  the  correctness  of  the  statement  that  ACKER- 
MAN  WHEHI  ^S  are  logtcnl  equipment  for  the  modern 
airplane. 

Write  us  for  suggestions  for  building  landing  gear 
and  rigid  axles  for  ACKERMAN  WHEELS. 

II' heels  built  for  any  ijoeight 
machine  from  500  pounds  up. 


The  ACKERMAN  WHEEL  COMPANY 

ROCKEFELLER  BUILDING      ....       CLEVELAND.  OHIO 
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JSli!^:^:ii^,Ai'-plane  £agi„e  Construction 
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Safeguarding  tke 
Airpl  ane  Motor 

On  tKc  perfect  performance 
of  tKc  motor  depen  da  the 
entire  life  of  tKe  airplane  and 
its  occupanta. 


e   use  o 


f  thi 


BOYCE 
\f  OTP  METER 


^ives  to  tKc  pilot  at  all  times  an  unfailm^  indication 
of  the  motor  s  condition.  Its  accuracy  is  absolute, 
its  construction  a  masterpiece  of  scientific  design. 

^  TKe  Boyce  Moto-Meter  is  standard  equipment  on 
65  motor  cars,  trucks  and  airplanes. 

Q  TKc  ^reat  success  of  tKis  motor  Keat  indicator  Kas 
Keen  due  to  its  extreme  accuracy.  Its  action  is 
unfailin^f. 

^  SucK  an  instrument  unless  accurate,  is  wortKless. 

THE  MOTO-METER  CO..  Inc. 

Lon^  laUnd  City  New  Yurk 
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Tires  for  Airplanes 

THERE  is  only  one  Goodyear 
Tire  for  airplanes — the  Goodyear 
Cord  Tire  especially  adapted  to  avia- 
tion service. 

We  believe  that  the  Goodyear  G)rd 
construction  is  the  only  entirely  adequate 
way  to  master  successfully  the  tire-haz- 
ards of  flying. 

We  know  that  the  resilient  flattening 
under  load  of  these  tires  is  made  pos- 
sible only  by  the  cord  construction 
and  assures  swift  starting,  even  in  sand 
and  heavy  dust. 

We  know  that  in  the  shock  of  the 
roughest  landing  these  tires  defy  the 
menace  of  possibly  disastrous  blow-outs. 

Our  certain  knowledge  of  these  things  is  based  on 
the  long  experience  of  hundreds  of  aviators  using 
many  different  types  of  airplanes  equipped  with 
Goodyear  Cords. 

Everything  in  rubber  for  airplanes. 
Balloons  of  any  size  and  every  type. 

The  Goodyear  Tire  &  Rubber  Co.,  Akron,  O. 
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UNION 

120-H.  P. 

SIX 


EXTRACTS  FROM  ARMY  AND  NAVY  REPORT— 

"  The  engine  performed  a  very  salisfactory  endurance  test.  Ob- 
servtUions  throughout  the  test  showed  that  the  vibrations  were  lou:  quick 
acceleration  and  good  carhurvtion  maintained,  also  the  absence  of  oil 
leakage  was  another  good  feature  as  well  as  no  evidence  of  tvater  leakage 
at  any  of  the  joints." 

"  The  engine  demonstrated  that  its  design  and  construction  ivas  such 
that  it  would  stand  endurance  test  of  a  much  longer  duration  as  when 
the  run  was  stopped  the  engine  was  functioning  very  satisfactorily." 

"  The  inspection  of  the  engine  after  the  4H-hour  endurance  test 
showed  the  fundamental  design  to  he  such  that  satisfactory  service  would 
be  given  by  this  power  plant.  The  quality  of  the  workmanship  through- 
out was  of  a  very  high  order,  and  also  that  the  very  best  of  material  had 
been  used  throughout  the  engine." 

UNION  GAS  ENGINE  CO. 

OAKLAND— CALIFORNIA 
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J.  ROBINSON  HALL 


iiiSliROPLAKES,  MOTORS 
AND  EQUIPMENT 

PACIFIC  COAST 

R  E  P;R  ES£NTATi¥E 

FOREIGN  AND  AlfBRICAN 

MAmiFACTURERS 


c.  M.  somaamuB 

SAI.H  KAMAaSR 


609-611  Merritt  Bldg.,  Los  Angeles,  California 
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A  Remarkable 
Endorsement 


We  have  often  told  you  that  g«nuln«, 
traphileil  Oil-lena  IIUHhinK!!  are  beiiiit  utu-d 
to  suft-Kuanl  the  acrvk-n  life  of  hunilreds  of 
dIffcrctK  kindi  of  mttchinery. 

Xow,  In  aeroplanes,  theg«  aarae  troublelea* 
little  buxhinK"  nrc  u«iii(;  Used  to  luifeeuiU'd 
th«  llv«s  or  men. 

In  flyine.  you  know,  (|ulok,  mire  control  Is 
»K«nti.tl:  In  wnr  work  it  In  vital.  Thn  jilaiiea 
and  rudders  must  t>e  quick  to  reaiwnd  to  the 
■Itgbtesi  touch  of  the  operator. 

Jt  Is  Important,  therefore,  that  the  many 
pulley  u'heetH  which  icul  le  the  tiny  wlren  to 
th<f  illffrrent  (■r>ritiMl.H  xhould  Invariably  act 
imoothly,  quickly  and  aurely. 

Riould  a  pulley  wheel  bushlnc  stick  or  jam 
It  miftht  jiiH'll  cntaittrophe  for  the  nprmlor. 
Yet  Ihrxo  llttio  pulleys  are  continuously  ex- 
poard  to  the  action  of  the  olementa.  At 


nylnif  helBhts— IS.OOO  feet  at  times — the 
pluni-H  repi-iilediy  rush  through  drippinK 
clouilH  of  riin  and  moisture.  It  Is  vitally 
Important,  therefore,  that  any  type  of  anti- 
friction l>farliiic  whicli  niiKht  rormde  or  rust 
should  not  used  for  the  pulley  wheel 
bushings.  Many  types  of  bearinKS  cannot 
re-Hlst  corrtKlun  or  r'.ist  under  am-h  condi- 
tions. It  Is  lmpo!<slljIr  to  keep  tliem  con- 
tinuously oiled  when  flylni?  at  dllTcrent 
armlcK.  Tin  in  bearlnss,  for  alrollar  reasons, 
aru  objectionable. 

nofND  nnoOK  0IL-1,ES«  BrsiUNOS.  by 
virtue  of  the  fact  that  they  are  made  of 
High  Gr:«de  hronjee  and  nrr  self ■lubricattni;, 
no  matter  where  or  how  used,  always  s'^e 
smcMiih.  completely  elttclent  service  and 
never  corrode  or  rust. 

For  this  reason,  far-slKhted  aer«>pliine  man- 
ufacturers are  equipping  their  pulley  whe<.-ls 


with  BOI'xn  BROOK  (praphlte  and  bronic) 
()ll.-l.K.-iS  Bl'!<lll.v<;.s.  In  this  way  they 
aafeKUunI  the  elllclency  of  their  piano  con- 
trols as  Well  as  aafeKuard  the  lives  of  tiia 
men  who  operate  them. 

We  have  specinllzed  In  the  production  of 
(.ill.-I.i:.sS  Iir.slIINCiS  for  more  than  > 
third  of  a  centuo'. 

We  also  manufacture  NinrtfM  (Impreg- 
nated wood)  OII.-I.KSS  nfSHlNGS. 


BOUND  BROOK  OIL- LESS 
BEARING  COMPANY 

Attit  made  in  Bound  Brvvk,  t  ,  A. 


BOUND  BROOK 


NEW  JERSEY 


BOUND  BROOK 

TRADE      MARK      REG.      U.   S.      PAT.  OFF. 

O  i  I-  L  e^^^.JUL5  h  i  n  gs 
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Airplane  Parts! 

Immediate  Delivery! 


Fortimately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from 
to  2^",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  •  *  D " 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 


Let  us  help 
your  estimates. 


you  make 


Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famou*  for  Stanwald  Rima,  Tubinf,  etc.,  Perfection  Spring*,  Bock  B««rint«, 
Axlei,  Perfection  Heatert,  Forgingi,  Hubs,  etc.,  etc. 
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FOR  two  years  the  CUTLER  CURTAIN  KILNS 
have  been  successfully  used  for  conditioning  spruce, 
by  the  CURTISS  AEROPLANE  CO.  After  an 
exhaustive  investigation  of  all  makes,  this  company  has 
adopted  the  CUTLER  as  regular  equipment  for  all  their 
plants.  We  produce  ideal  conditions  for  seasoning  aero- 
plane spruce.  Automatically  controlled.  Used  by  the 
Aircraft  Division  of  the  U.  S.  Government.  Write 
for  full  details. 


The  CUTLER  DRY  KILN  CO.,  Inc. 

14-64  Churchill  St.  Buffalo,  N.  Y. 
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METAL  AIRPLANE 
FUSELAGES 


AIRPLANE  TOBINO 

Especially  made  to  your  own 
requirements 


We  are  at  present  manu* 

facturing  for  the  larger 

airplane  constmctors  onr 
liich  jirade  tuhinf;  for  al- 
most overnight  deliveries. 

art"  also  inaiuifactiir- 
ing  three  di^tiuct  types  of 
metal  fuselages. 

Special  inquiries  soliciteH. 

The  Empire  Art  Metal  Co^  he 

Colbf*  P^t,  N.  Y. 
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THE  GARDNER.  MOFFAT  COMPANY.  Inc..  Publiahers 

120   WEST    32  D   STREET   NEW  YORK 

WASHINGTON  OfTICE.  We-IO  rVTNlNC.  STAR  BUILDING 

SUBSCRIPTION  PRICE:  TWO  CXXXARS  PER  YEAR.     SINGLE  ISSUED  ON  THE  FIRST  AND  FIFTEENTH  OF  EACH  MONTH 

COPIES    FIFTEEN  CENTS.     CANADA  AND  FOREIGN;    TWO  FORMS  CLOSE  FIVE  DAYS  PREVIOUSLY.  ENTERED  A3  SECOND- 

DOLLARS  AND  A  HALF  A  YEAR.    COPYRIGJfT.  1917.  BY  THE  CLASS  MATTER.  AUGUST  3.  1916.  AT  THE  POST  OFFICE  AT  NEW 

GARDNER,  MOFFAT  COMPANY.  INC.  YORK.  N.  Y..  UNDER  ACT  OF  MARCH  J.  1879. 


TONS  OF  STEEL  SAVED 

HV  Till    I  SK  Ol 

PRIJDF.NTIAL"  LONG  SPAN  ROOF  SHEETS 

I'nmhiiifil  tilth  im  Itilirlitrkine  Ratlrr 
uitii   Free   Expansion   nntt  Conlrnctinn 

"PRIJDKNTIAl.  HANGARS" 

\iit.  I'liiiiMtii  >Mi  Willi  iiiK  \n^\sl\l.l  III  iiM,  »iKis<.rii 
\<  III  nil  II  IV  1)1  It  Miriliili  <>|    u~vTi     xVrrTTTTTTI    i  on  -  i  m  <  I  n>> 

^ttK  ..Nt  iiiiiii.  lilt  <riiMTii!\i  -nil  1^1  MM  utm-nrrTT 

Al.I.  PURPOSE     ONE  STORY 

FIREPROOF  BUILDINGS  PORTABLE 

hi  fiinss  \\n  r.KTiUATBa  OS  urovKST 

THE  C.  D.  PRUDEN  CO..  Baltimore,  Md. 
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WiTH  this  issue  Aviation  am>  Akko.vai  tk  ai.  Kn- 
QIKEEBING  eaters  upon  its  secoud  year.  It 
would  be  an  impoariUe  ttak  to  eondeniie  in  a 

short  I'ditorial  <  viii  the  most  important  cvtiit.s  wliich 
have  occurred  in  aviation  dui  infr  tlic  pH.st  twi  hc  months. 

A  year  ago,  iii  this  eountiy.  niilitarA  and  naval  acro- 
nauties  were  just  bi^ginninp  to  be  taken  seriously.  Con- 
gress had  become  convineed  that  tin-  T'nit.  .1  Stali-s  ^^ils 
oue  of  the  weakest  powers  iu  the  world  lu  the  air,  and 
that  doe  attention  to  tbia  hnportant  and  newest  braneh 

of  national  di  fetisc  had  h'l  n  ne||rleet<'<i  A  start  was 
made  with  appropriationii  for  tlie  Army  and  Navy,  wliich 
now  seem  ridieidoualy  small.  The  amount  set  aside, 
howi  vi  r.  was  large  enough  to  enaM>-  const  nietors  of  air- 
planes aud  engines  to  be  given  small  orders  and  receive 
more  or  less  encoungement  from  tbe  Qovmnnent,  and 
not  have  to  rely  entirely  upon  foreign  ordera  to  keep 
their  business  going. 

The  creation  of  an  Aviation  Section  of  the  Signal 
Corps  with  Brig.-(ien.  (ieorge  0.  Squior  at  its  head  was 
also  an  important  faetur  in  the  rapid  development  nt 
military  aeroiniuties  in  this  country.  Gen.  Squier  has 
had  the  imagination  to  grasp  the  magnitnde  of  the  air 
serviee  which  the  oountrj'  must  liave  in  order  to  play 
a  successful  part  in  the  war,  and  to  deliver  the  iinal 
thrast  at  Germany  through  the  air.  To  hini^  perhaps 
more  than  to  any  other  man.  i.s  due  the  sm-eess  of  the 
program  which  has  just  been  approved  by  Congress  and 
the  President.  His  earnest  and  eonrineing  testimony 
before  the  Congressional  committees  holding  hearings  nn 
the  aviation  bills,  did  more  to  enlighten  and  inform  the 
menthers  of  the  eommittees  than  any  other  single  feature. 

The  Aireraft  Produetion  Board  and  its  chairman, 
Howanl  K.  Coffin,  have  also  been  of  the  grenti^t  im- 
portance in  the  work  of  ereating  a  favorable  public  senti- 
ment, and  the  importance  of  the  work  of  this  Board  in 
a.<»iKting  to  put  into  efTi  r-t  the  plans  of  the  Chief  Signal 
Officer  c4Uiiiot  be  ovcitstimated. 

By  its  statements  to  the  pnblie  and  by  the  eifeetive 
anil  e(Uitintious  pnMieity  of  tin  .\.  ro  V\\ih  of  Aiiieriea, 
the  people  of  this  country  have  been  aroused  to  tlie  needs 
of  an  adequate  air  offensive  in  the  war. 

The  Xavy  with  it.s  usual  j)oli<'\-  of  silenee  has  prepared 
a  program  which  will  lay  a  foundation  for  a  naval  flying 
corps  for  eoast  defense,  submarine  searching  and  scout- 
ing. Many  sites  for  stations  have  been  selected  and 
rapid  progress  is  being  made  in  erecting  the  neeps.sary 
bnfldings  and  supplying  tlying  equipment.  Experi- 
mental work  is  also  under  way  which  may  produce  tjrpes 
of  airplanes  pi'mdiarly  adapted  (o  naval  \\  (irk. 

The  work  of  the  officel-s  of  the  Allied  eonuiiissions 


now  in  this  country  slinuld  also  be  praised.  Tli-  si-  ,  x- 
{H.rta  have  done  much  more  to  assist  iu  our  work  than 
will  be  realized  nntil  after  the  war  is  over.  They  came 
to  this  coiuitr>'  armed  w  ith  facts  and  figures,  which  were 
used  where  they  would  do  the  greatest  good,  and  their 
sincerity  and  earnestness  have  impressed  all  with  whom 
they  have  come  into  contact. 

The  airplane  industry  in  this  eountr^'  lias  found  itself 
at  last ;  it  has  organized  aud  through  the  joint  action  aud 
co(q>enitioo  of  its  members  has  solved  many  of  the  difll> 

cult  itroblems  which  have  b<  en  obstacles  in  the  past.  The 
industry  with  a  fine  spirit  has  been  assisting  the  new  cou- 
cems  which  have  been  called  on  to  aid  in  the  produetion 

of  airplanes  anci  cnijinrs. 

Congress,  iu  passing  tlie  imi40,U00,UUU  aviation  bill 
without  pr^onged  debate,  has  rendered  our  allies  a  real 

service.  Repniientatives  and  St^nators  have  with  a 
unanimity  which  is  unique  in  the  history  of  large  impro- 
priations, given  their  wholehearted  support  to  this  bill, 
the  Prctsident  signed  it  immediately,  and  Gen.  Squier 
anil  his  staff  now  have  avail;;!*]--  ao  ad-ijUate  anunint 
with  winch  to  make  a  beginning  ol  providing  the  I'nited 
States  with  an  air  fleet  worthy  of  the  eountiy. 


i'he  Patent  Situation  Settled 
The  eroaa-lieensmg  agreement  which  has  been  entered 

into  by  the  aircraft  rnanuraetiin  rs  i'^  a  lour;  sti-p  toward 
progress  in  clearing  the  way  for  rapid  expansion  aud 
freedom  of  action.  It  is  a  mattn*  of  congratulation  that 
litigation  has  Im-cii  avoided  at  this  time.  The  National 
Advisory  Committee  for  Aeronautics,  which  has  been 
instrumental  in  helping  the  adjustment  of  diflleultiea 
among  patentees,  has  done  a  remarkable  piece  of  work 
very  quietly.  Tlie  i  (T>cts  of  tins  settlement  will  also  be 
to  bind  the  aircraft  inauufacluieis  closer  together,  as  the 
arrangement  as  made  involves  financial  consideration* 
whieh  %vill  eventually  nin  into  the  millions.  Now,  any 
patentee  with  an  improvement  which  is  of  value  to  the 
industry,  can  have  his  patent  tised  and  receive  compensa- 
tion therefor  which  will  be  just  and  eqnitahle. 


The  Next  Volume 

l>espite  the  fact  that  tin-  eensoi-ship  of  news  is  jiropi  rly 
becoiuing  more  and  more  strict,  Aviation  and  Akko- 
NAl'TICAL  Ekoimberino  believes  that  during  the  coming 
year  tbe  technical  inform;,!  i  -  i    i  ich  it  i-an  sii|>ply  to 

renders  vvill  lie  pnietieal  aiui  ii«  l|irul.  A  mass  of  en- 
gineering data  which  has  never  Ixen  piiblishetl  and 
which  can  have  no  effect  in  a  military  or  naval  sense  is 

lu  rotttini;  available  and  will  be  of  the  greatest  USe  tO 

constructors  and  designei's. 
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The  Type  F  Dirigibles  of  the  Societa  Leonardo  da  Vinci 


The  "  F  "  type  of  dirigible  belong*  to  the  semi-rigid  clasH. 
Ita  main  cbararterisiic  fealure«  are: 

Double  envelope. 

Gas  (•ii%'i-lu|M>  ritli'^l  wltli  tranKrurxv  nnil  luDuiiuiml  itii»|>bniKa>!>. 
Klsld  truxK  glnltr  riiriDliiK  lo  the  dlri-rtloa  friini  (itern  to  I'nw. 
Aual  Buspetisluu  of  the  Klrder  from  the  ballouu. 

ArmDseiuriil  nf  the  <nr  cliw  tu  thr  edTelopi-  niiil  rlglU  siiik|m-iixIuu 
of  the  wmr  fruni  Iho  irii«K  or  rolnfunx'd  iclrdrr. 

Stilt  bow,  thu  lM>u'  Htl(r<'uluK  lielDK  xolia  with  the  reinforced  glnfer 

Flexible  sliMTliig  mirfnif*  <>r  srnlr  like  ranntriirilun. 

SptltlInK  of  the  jiroiM'lliiiK  nppiiriitu^  In  <|Ulte  Independent  selx. 

K«Tew-prop<'llerK  with  adjuKiiilili-  rrvendble  [iltrh. 

r|i[H-r  ijlnlfiirin  lUteil  with  shaft  <i>r  jilt)  nud  ladder  fur  i-ouneiU.-n 
with  the  ear. 

The  jirfseiil  suuiinarj-  di-wription  of  iIh"  above  arrnn^'fiiieiits 


Fio.  1    Ak  K.\Ri.y  Ttpk,  the  Lkon.vrho  n.v         i  Kl 

is  illustrated  in  I  be  <lra\viii^,  Ki^.  11.  Mbowini;  the  I't.UtMl  vu.  m. 
F  4  diripble.  tbiit  was  hiiill  rec-enlly  and  pasiwd  IhrouKb  its 
contract  trials  most  sii<>i-cssfiill.v. 

Double  Envelope 

The  enveloi>e  of  fbe  "  K  "  diris;ible  eonsisis  of  an  inner  or 
pis  envelofK'  and  of  an  outer  one  tliat  surrounds  the  former 
corapletely,  a  eontinnous  and  entirely  free  air  space  being  left 
between  tlie  two.  This  space,  the  bottom  portion  of  which 
forma  the  air  coiu|K'iiKatioii  eliainber.  is  maintained  under 
pressure  while  travelinjr.    Owing  to  this  arrnngcracnt: 

(a)  Tbc  vas  vorelope  Ih  Rfllelently  prute>-tf<l  aicalUHt  the  heal  and 
cbenilral  action  of  the  miii'it  niyit,  a  moot  ImiMiriant  i-onditinn  for 
■Irshlpa  Intended  to  travel  at  hlftD  altitudes  durlne  daytime: 

<b)  The  eat)  envelope  I*  relieved  rrmii  uH  KireMi-s  <luc  In  the  willing 
velocity,  I  bene  Htrei^HeM  being  tnk4'n  li.v  ihe  iHit4T  envebj|>e : 

(el  The  outer  envelope,  belUK  a  plain  alr  tlKht  congtroetlou,  ran  be 
made  very  IlKht,  even  when  It  baa  lo  withslnnd  relatively  high  Inleninl 
preKSurea  <bu;h  velocity  dlrUltili-ii)  ; 

(d»  The  external  form  of  the  dlrUlbloB  la  a  regular  one  and  there- 
with  free  from  adilltlonni  head  ri-^lstauceK.  P^irther  the  external  fomi 
la  not  uialerlnlly  allrn'd  when  any  eompartment  of  the  gns  bag  gets 
emptle<l  and  the  airship  can  nail  on  regularly  In  cane  of  damage  to  the 
gas  envelope. 

The  outer  envelope  is  plain  varnished  silk  and,  in  order  to 
prevent  the  daiiper  of  larjfe  gashes  being  forme<l,  it  is 
Btrengt hen»'d  by  a  large  number  of  closely  set  longitudinal  and 
circumferential  bands  fitted  to  its  inner  surface.  Suitable 
arrangements  are  provi<led  for  mnneetiiig  the  inner  and  outer 
envelo|>e.s  with  one  another  and  for  maintaining  them  in  their 
correct  n-lativo  position. 

The  outer  envelope  is  connected  by  two  oatenar>'  bands  lo 
the  miderside  of  Ihe  truss  girder  an<i  thus  aclively  roiilrilMiIt's, 
when  it  is  luuler  pressure,  lo  the  general  rigidity  of  the  whole 
airship. 

The  biittoin  of  the  outer  envelope  can  be  readily  opened 
longitudinally  and  tucke<l  up  for  the  purpose  f>f  iusjiectiug  and 
repairing  Ihe  girder,  Ihe  suspension  means  and  gas  envelope. 

Partitioned  (ras  Knv<*lop«> 

The  inner  «ir  gas  envelope  is  fitted  with  gns-tigiit  ernow 
diaphruiiis,  by  which  it  is  divided  into  numerous,  independent 
gns-pnM>f-<-ornpaiiments.  Tlu«*e  transverse  diaphragms  inter- 
sect ciiiht  longitudinal,  likewise  gas-tight,  partitions  radiating 
from  Ihe  geornetri<'al  axis  of  the  airship  and  reacliiiig  to  the 
outer  surface  of  the  gas  envehipe. 

Ahmg  the  center  line,  where  the  longitinliiml  partilioii* 
meet,  a  strong  axial  band  is  thus  forniol.  This  band  is  called 
"the  suspension  band  "  owing  to  the  fact  that  Ihe  rigid  girder 
is  suspended  from  it  by  a  rojie  system.  Thanks  to  this 
arrangement : 

(ni  The  Rnn  mnsn  Ik  KnlMllvld<il  Into  oumerniia  enmpartmeni*  and 
elUi-lrntlv  I'h.i  ked :  so  thai  the  Ktnlilllly  reniahm  n  piuid  one  even 
during  the  dfr<ei-ui  rrnm  high  alliliideK: 


(b)  The  croaa  aeellun  of  the  envelope  renuilna  uracllcttlly  Invariable 
In  Its  upper  |H>rtlon  whulever  Ih*  the  eondltlon  of  Inllatlun.  This 
condition,  whirh  iiieiinti  that  the  nlnthlp  lit  no  longer  subjected  !•> 
Increafc*  of  Its  height,  greatly  facilitates  Ihe  L-onnectlun  of  the  two 
envelopes  with  the  girder  us  well  as  the  urniucement  of  Ihe  upper 
platform  and  of  the  shaft  coniiecting  the  latter  wTtb  the  car 

(ci  The  canvas  stresses.  uhUh  us  already  stated  are  due  only  to 
Ihe  static  presMUre  of  Ibn  gas  uiiisa  inside  of  II,  are  very  small  and  thus 
allow  of  the  cDveluiw  being  made  relatively  very  light.'  To  the  attain- 
ment of  this  most  Important  result  are  <uutrll>utlng  also  the  double 
envelope  arrangmeut  and  all  the  cnnslructurnl  delails  of  the  airship. 

The  gas  envelope  is  made  entirely  of  silk,  plain  natural  silk 
being  ii.sed  lor  Ihe  longitudinal  parlition.s,  plain  gummed  and 
varnished  silk  for  the  cross  diaphragms,  double  diagonal 
gummed  and  varnished  silk  for  the  outer  envelope  and  ninefold 
for  the  axial  or  sns|>cnsion  band.  The  use  of  silk  canvas, 
gunuixil  by  a  jirocess  enabling  its  tlnal  proof-making  by 
variii.sliing  is  a  spe<'ialty  of  the  .Societa  Li-onardo  da  Vinci. 

Tiic  described  general  constriiclion  <d'  the  envehipe  allows  an 
arrangement  of  operating  ropes  radiating  from  the  axial  or 
susjiension  band.  The  elHeieucy  of  so  arranged  control  ropen 
when  maneuvering  fr<im  the  ground  is  actually  noteworthy  and 
far  better  than  when  the  ro|>c  attacluncnt  lies  below  the  center 
line  of  the  airship,  as  is  the  case  in  other  dirigibles. 

Kavh  ga.s  compartment  is  fitted  witii  all  the  necessary 
mountings,  the  main  <iue  being  the  gas  relief  valve.  Thesse 
valves,  of  which  there  is  one  for  each  compartment^  serve  both 
as  safety  and  as  control  valves;  for  the  former  puqtose  they 
are  directly  operated  by  the  i-anvas  of  Ihe  bottom  portion  of 
the  envelope  through  a  ro|H';  for  llie  latter  pur|>ose  they  are 
operated  pneumatically. 

In  order  to  inflate  the  airship,  the  gas  euvelojic  is  8]>read  out 
on  the  groimd  and  the  outer  envelojie  fixed  on  it  by  jirovisional 
ties.  While  inflating,  the  envelope  in  held  in  place  by  means 
of  ballast  bags  suspended  from  iiooks  provided  for  this  pur- 
pose and  suitably  spaced  along  the  e<]ualorial  line  of  the 
envelope;  Ihe  inllation  is  therefore  efTected  in  quite  a  similur 
manner  to  that  of  llraehen  ballmins.  When  the  envelope  is  a 
little  more  than  half  tilled,  it  is  snfTeretl  to  rise  aulHcient  for 
slipping  the  rigid  girder  under  it;  the  envelope  is  then  secured 


Fill.  2    Ax  K\Ki,Y  Typk.  thk  Led.saiido  v.\  Vi.vri  Fl 

to  the  girtler  and  the  filling  pur>«ed  and  completed.  The 
operati<m  is  easy  and  quick  lo  perform. 

Truss  Girder 

This  is  an  entirely  riiriil  laitic4'  uirder  running  from  end  to 
end  of  the  airshi|>.  ami  arrtiiiged  helwei-n  the  two  halves  into 
which  the  bottom  portion  of  the  gas  envelope  is  diviiled. 
Nearly  the  whole  girder  length  reniiiitis  inside  of  Ihe  outer 
envelope,  whose  shape  it  ai>proxirnately  suits. 

The  girder  is  built  up  ()f  steel  tiiUes  hnHinl  with  diagonal 
steel  wires  or  wire  ropes,  and  serves  lo  support  the  car. 
rudders,  biw  stitTcning  ropes  an«l  eventually  also  ihe  rigid 
bottom  section  of  the  shaft  eonneeling  the  upper  platform  and 
tlie  car. 

Google 
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This  gir«lpr  is  designed  to  Ktand,  uot  wnl^-  all  tkie  static  and 
dynamic  stri'sses  that  may  set  in  under  ordinary  wiling  condi- 
tions, but  aho  any  strmMw  that  mar  arise  from  iiilching  or 
anev«>D  distribution  of  load  condcqueut  on  an,v  of  the  gas  coni- 
paxtmoita  beeominK  nnti^rht  and  letlin^r  out  ihv  i^as.  With  a 
view  to  (nlflUing  this  roiulitinti,  which  is  uf  paraiiuiuiit  iiD|iort- 
anes  in  Axmy  airsbiiw,  the  main  girder  tuia  been  madts  rigid 
thronfrbont. 

Axinl  Suspension 

The  r<iiintH>tiiin  lieiwi'tn  ihc  pinler  iin<l  tli«>  i'nvi'lc»|n>  is 
elTec-twi  by  iiieaiis  of  uirc-miu'  !M»ts  leading  in  |>:iirs  I'lom  tin- 
junction  knots  in  the  it|i|>('r  si<h'  of  the  (pnler  to  the  under  aide 
of  the  suspension  or  axial  band,  the  bottom  edge  of  the  bMid 
consisting  of  a  series  of  i>iuall  catPnnHc:!'. 

The  ropes  of  the  suspension  sj^ti  in  --Iidw  a  very  pronouneed 
inclii)ntii)n  to  the  vcrtieal  in  onltr  to  iiocure  tin-  fonnertion 
remaining  unaltered,  notwithstanding  (he  hcavii  s;  |i:ti  hittg. 

In  addition  to  the  main  ronnertiuu  just  dfsmijr'd  further 
lateral  conuertionit  arc-  pruvidi-d,  tin-  same  )m-iiik  so  arranged 
m»  to  leenre  the  indefomability  of  the  top  iHHtion  of  tbe  gw 
mmlapt,  notwithahmdiiig  ibt  vuying  gna  preaaniv. 

Rigjdljr  Suspended  Qoaely  Adhr-rmt  Airship  Car 
The  airship  car  i«s  a  rigid  framework  of  similar  eunstruction 
to  that  of  the  rigi<l  girder.  The  Ctr  ia  »us|»ende«l  from  the 
girder  knots  by  rigid  tubular  eonneetiaos,  thus  forming  with 
tbe  i^ider  •  single  rigid  ^stem.  This  arrangement  enables  a 
rea^  soltine  up  and  erentoaily  tbe  fitting  of  the  rigid  eon- 
neeting  dHtft  |or  pit)  it  further  greatly  oontributca  to  tbe 
com^aetaeaa  of  the  whole,  a  featnn  whieh  is  of  great  atali^  as 
well  in  asiliiig  m  in  respect  to  mioeiiveriag  frooi  tbe  groiuicL 

Tte  «tr  is  anaiwed  dose  to  th«  auter  envelope  and  nearly 
in  tondi  iiilk  it}  aGmk  the  wlMle  «f  tbe  ear  is  dosed  m  with 
glass  or  with  spread  canvas  aceoidiiig  to  the  positiott  ooo- 
cemed. 

All  these  arrnngements  sflciettt|y  assist  in  lowering  the 

rettiatance  to  Uight. 

Stiffening  of  Front  Portion  of  the  Envelope 

The  of  lUt  ati/Eening  is  to  pemit  of  an  appreeiahle 
rednetioB  in  Hw  pnstare  of  the  outer  envelope  Tdadvny  to  the 
estentsl  aerodynaoue  pressure.  The  stiffening  frame  also 
serves  to  receive  the  air-intake  valves,  the  object  of  which  is 
to  keep  up  tlie  internal  pressure  while  traveling. 

The  stiffening  fninie  consi.sts  of  a  rigid  calotte,  t>oni  whicli  a 
set  of  sliglitly  i  lnstic'  har^  cxti-nii  to  siijiport  the  front  |>ortion 
of  the  outer  eiiselope  uinl  Iiike  up  llie  reaetion  of  the  external 
air.  This  sort  ot  umbrella  is  rivi'llv  supported  by  the  girder 
so  that  even  wind  gusts  eunuut  <tetorra  the  front  of  tlie 
envelope  or  press  it  inwanlly. 

The  air  intake  valves  admitting  air  into  the  air  eliamber 
euUM.sts  of  a  hn::!'  number  of  balaneed  hlade^i,  arrangeil  in  the 
center  of  the  niri<l  '■-■ilul ii> ;  the  working  of  these  blades  is  free 
from  shaking  a:Hi  iiitaiii:. 

licside  the  jiir  iiilel  jii^l  licvcnlier)  there  is  ii'.ili iiiini ic  air- 
relief  arraiiL'eriiciil,  liic  objiTt  ot'  whirti  is  In  prevent  eM'i'ssjve 
pressures  in  tlie  air  chamber.  This  objeel  is  aeliieved  by  means 
of  aut<iinatic  valves  arranged  at  the  rear  of  the  airship  in  a 
lone  when*  the  ;ueodynamic  influenre  of  velor  ity  is  practically 
nil. 

Tbe  complex  of  thetse  arraDgement-s  and  the  diniennons 
adopted  for  the  air  and  gm  valves  enable  high  speeds  in  the 
ascent  and  descent — up  to  1000  meters  in  five  minutes— without 
need  of  tbe  pilot  e%'er  ninding  the  gas  or  air  ehanihers  and  yet 
without  appreciable  pressure  variations  taking  pUee  in  these 
chambers. 

A  faut  whieh  is  kept  running  only  during  the  maneovers 
froB  tbe  ground,  serves  to  maintain  the  outer  envelope  under 
prsMHre  and  prevent  its  deformaKon,  when  this  cannot  he 
perfomed  by  (he  front  air^intake  valves. 

Flexible  Gralelike  Steering  Surfaces 
Tbe  steering  surfaces  of  the  "  F  "  dirigible  are  generally 
arranged  in  two  sets:  one  for  the  dynamic  compensation  of  tlie 
natural  variatiflas  in  tbe  atatie  equilibrium,  this  set  bemg 
bnilt  up  ot  horiiontal  snrfiMeB  fomiing  two  symmetrical  grates 
carried  from  the  ear  not  fkr  tram  the  airahip's  center  of 
gravity,  and  the  other  for  steering  the  ship  boriiontally  and 
verti«a]ly,  this  set  being  built  up  ot  vertical  and  horiimital 
snrfiees  forming  two  qnumetrieal  grates  whieh  an  carried 
fPMu  the  girder  and  arranged  at  tbe  stem. 
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The  former  set  rejiresents  a  maneuvering  convenience  rather 
thnii  an  actual  neecssity  and  can  accordingly  be  dispensed  with, 
a  Mumll  advantage  being  thu$  realized  in  weight  and  .speed. 


Fig.  '.i  Dirigible  F2,  City  ok  Milan 
The  eliaracteristic  feature  of  these  surfaces  is  timt  they  are 
nut  stiff  and  do  not  swing  round  nn  axis,  as  is  the  cam?  with  all 
other  rudder  types,  hut  are  ilexihie  and  have  their  front  etign 
rigidly  secured  in  the  respe<*tive  grates,  the  controlling  means 
bi'ing  attached  to  their  rear  edge. 

When  operated  by  the  pilot  atid  bent,  these  surfaces  are 
cambered  like  airplane  wings,  the  ediciency  being  very  high 
with  small  bcudiugs  and  still  gtHnl  with  greater  beudings. 

The  controlling  of  these  surfaces  is  olways  elTe«'ted  through 
the  intermediary  of  an  irreversible  worm  gear. 


FlO.  4     A  SiDB  ViBW  OP  THB  F3 

These  surfaces  built  up  grates  of  simple  and  conijmct  con- 
struction giving  rise  to  out  a  small  amount  of  passive  head 
resistances. 

The  described  arrangement  of  the  steering  gear  concurs  in 
keeping  low  the  total  head  resistance  even  when,  the  air  being 
nolently  agitated,  the  operation  of  the  rudders  is  hardmeil. 
Propelling  Apparatus 

The  best  arrangement  thus  far  tlesigned  appears  to  be  thai 
of  dirigible  F..'>  now  in  (iroccss  of  construction.  This  dirigible 
is  fitted  with  two  engines  arranged  on  tlu;  center  line  of  the 
car,  each  of  them  driving  a  propeller  through  a  friction  clutch 
and  a  set  of  wheel  g<-arf(.  the  two  set«  being  connected  together 
by  a  gear  box  so  as  to  cause,  the  motion  of  the  two  proi>eller8 
to  be  perfectly  alike,  and  to  enable  both  propellers  to  be  driven 
by  a  single  engine,  or  either  propeller  to  be  driven  from  the 
engine  which  is  ordinarily  intendnl  for  the  other  i>ropeller. 


Fig.  ."j    A  I^ti:r  Tvpk,  ttie  F4 
Close  to  each  engine  is  arranged  the  corresponding  radiator, 
fitted  w^ith  adjusting  screen  and  din-ctly  coupled  fan  BU|>pl,\inL' 
till'  n»'ee8sary  air  stream  also  for  a  ventilated  hoful  surrounding 


the  engine,  to  prevent  accumulation  of  gases.  Karh  engine  is 
hIs4)  lilted  with  oil  cooler,  extmust  cooler  and  silencer. 

When  either  of  the  engines  is  accident ly  stoii|>ed,  it  can  still 
be  kept  hot  by  means  of  pipes  leading  from  the  running 
engine.  This  arrangement  facilitates  restarting,  saves  the  time 
which  should  otherwise  be  spent  for  running  the  engine  up  to 
full  power,  and  obviates  the  danger  of  the  water  and  oil 
freezing  at  the  low  tem]>ei'atures  obtaining  at  the  higher 
elevations. 

In  the  "F"  dirigibles  the  auxiliary  api>aratus  such  as  air 
ehamher  fan,  lighting  dynamo,  compressed  air  pump  and  inter- 
mittent switch  for  the  route  lanterns,  are  driven  from  a  special 
shaft,  the  motion  of  which  is  secured  by  either  engine  without 
need  of  any  interference  by  the  pilot. 


Fig.  6   Tin:  Are  Inlet  Arraxoement  Can  Be  Seen 

The  eompresscil  air  supplied  by  the  small  pump  just  men- 
tioned senes  for  the  pneumatic  control  of  the  valves,  for 
conveyance  of  the  gasoline  and  for  inllalion  of  the  landing 
floating  devi<H-s.  The  gasoline  8U]>ply  is  so  arranged  as  to  b« 
easy,  of  certain  action  and  reading  controllable  at  any 
moment. 

Screw  Propellers  with  Adjustable  Reversible  Pitch 
The  first  "  F "  dirigibles  had  fixed  blade  propellers  with 


Fig.  7    A  Later  Tvpe.  the  F4 

lame  diameter  and  large  iiilch  to  suit.  These  propellers 
sliiiwed  a  very  higli  ellicieiicy  but  re<)uir«sl  a  reversing  gear  for 
the  maneuvers  near  the  ground:  tliey  b1s<i  re<|uired  shafts 
revolving  at  low  speeds  and  very  heavy.  In  onler  to  comply 
with  the  i>ractical  maneuvering  retiuiretnenls  and  reduce  the 
air  ship's  weight,  metal  propellers  with  adjustable  reversible 
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pitch  have  been  adopted  in  the  latettt  t.vpvs,  like  the  propellrrs 
of  the  Army  (iiriifihles  M.  F  and  V. 

In  tlie  diri^dbles  K.5  the  pitch  of  eilli^r  propeller  is  adjii.sleil 
separately,  ouiii^  to  which  the  propellers  can  be  used  in  addi- 
tion to  or  in  snbstiulion  for  the  vertical  rudders  for  utaneu- 
vering  near  the  ground. 

Upper  Platform  with  Shaft  and  Ladder  Communication 
with  the  Car 

The  invariabilily  of  the  dimensions  of  the  "  F  "  dirigibles 
enables  a  most  cunvenient  arrangement  of  the  upper  platform 
and  the  vertical  shaft  and  ladder  connecting  the  platform  with 
the  car.  The  ready  accessibility  of  the  upper  platform  is 
considered  by  all  experienced  men  a  sine  qtut  non  of  an  air- 
ship's military  eJliciency. 

The  upper  platform  is  carried  on  rigid  ribs  Bxed  to  the  two 
top  meridian  lines  of  (he  gas  envelope  which  are  held  fast  by 
longitudinal  partitions.    The  ribs  extend  sulliciently  to  make 


Fia.  8     I.VFLATINU  A  DlRIOIBI.F. — THE  GiRDEX  WoRK  IK 

Tlearly  Skkn 


the  platform  (even  when  the  actual  volume  of  the  gas  com- 
partuient  reaches  its  lowest  limit  as  steady  as  if  it  r»'sted  on  a 
rigid  framework. 

This  circumstance  facilitates  the  installation  of  the  vertical 
stmft  lor  pit)  with  a  ladder  inside. 


FlO.  9    CoJfTBOt.  I'l.ANKs  IN  I'lmi  Kss  or  roxsTKf<Tiox 


Fi<;.  10    TiiK  C.\H,  Heai'Y  iok  Tr.\xs[H)rtation  Into  thi 

PIaxoar 

General  Remarks 

The  figures  in  the  nnnexc<l  table  clearly  show  the  progress 
thai  has  bf^-n  made  by  tiie  Sociela*  l>N>nanlo  Da  Vinci  in  their 
snccessivc  constructions  and  bear  out  the  high  qualities  of  their 
more  recent  airshipH,  viz.:  the  F.4.  whose  characteristic  advan- 
tages have  iMN-n  demonstrated  by  actual  practice,  and  of  F,5 
which  is  now  in  process  of  construction. 

The  following  points  are  noteworthy : 

I  I  >  Kvrti  with  avcrjiRp  Toliimes  ami  rankniucDtlv  moderate  >lzea  tt 
In  iKibslblc  tn  attain  su<li  r^'lntlvi-  llKl)tn<iu<  aa  will  culture  (liat  Hie 
tilKhcxt  alllltiAri'  will  lir  rt'arlicil. 

(2)  lllch  ■pi'cd'i  ran  Im?  atinlned,  at  Ica^l  at  the  hlRb  altltadeg 
that  arc  M-unl  for  nillllar}'  pur(K<sefi. 

^.'U    Tlir.  iiitnl  hi'tttl  r<'>l«t«n<~4'  U  \iTy  Inw 

|4|  The  iiiinpact  coiistniction  of  tin's*'  illiisl>>|<-«  allow*  ateep 
Ini'lliialloiiii  of  tlietr  aila  to  the  horltoDtal.  and  rapid  aKreodlnc  and 
d<-!«  i-ndlni;  i4|hn.iIii.  Thud  ataiiiiilng  that.  In  additlmi  tn  the  fn<M  unci 
liilirlrntliiR  i>ll.  lo  IMT  <piit  of  the  fm-l  wpliiht  should  l«>  allowed  for 
aui-h  Mip|illi>«  an  wati-r.  vh  tuaN.  eti  ..  aud  aimumli  g  uni>tb«r  700  klKM 
wi-lcht  for  lhi>  <'r<-n'  and  rrwrvr  iMlliiist.  the  F.Ti  dirlKlhle  wonM  hp 
ni|uil>li-  of  Ktnrtlne  from  ll»  Imiho  without  inaklng  ufc  «f  Its  dynamic 
a>i-<-n<llriir  powi-r.  could  riv  at  oni-e  up  to  .TiOO  m.  and  rcai  to  a  denlrinl 
'tl.J,'4-t  soo  km.  nw.iy  at  the  rait*  of  *«h  km.  an  hour.  Htand  over  IIk 
lnrs<'t  lit  nn  nliltudc  of  4iKir(  m..  throw  IfHHi  kilos  wplght  of  twmlMi  and 
return  to  Its  tiaHp.  always  ki^'plnc  al  Hlilludct  ovi>r  noOO  m.  Attention 
1h  I'lillitl  lo  lhi.  fiK't  Ih.-ii  lo  inivH  iil  the  nvrriiKi'  kimviI  of  Q8  km.  |mt 
hour  at  iin  altlliidr-  of  4iMKi  m.  the  nlrshlp  r<'<|ulri>«  only  185  hp.  out 
of  the  4si>  h.p.  which  •nn  be  dPv,>lop>'d  from  lt<  two  •'Uk;lne«i. 

i.'i  i  VelorhltK  of  no  kin.  iin  hour  lonld  Im>  n-nllxed  at  high  •Itlludra 
l>>  ln<  reM»lni  thr  volume  to  about  .Hi.iMMt  cubli-  meiora,  that  Is  to  My 
with  a  "  K.I  "  typr-.  the  rhararterlKllr  of  whli-h  would  be  auch  ai 
alated  In  the  laat  •'otumn  In  the  aptiondetl  table. 


F.  1 

F.  •.' 

F.  .T 

F.  4 

K.  i 

F.  6 

F.  7 

14 

If 

18 

20 

20 

23 

l.<-DRtb  bet«r««n  p«rpci»dip»i- 

40 

71' 

9(1 

90 

90 

110 

Total  nparity  cb.m 

:(.7uii 

i.i.ax! 

13.000 

i.'i.oon 

19,000 

19,000 

30.000 

t^iia  chamlier  rnparity.cb.m. 

ll.M)i> 

1.3.800 

i3.»on 

17.800 

17,800 

28.000 

N'umber  of  linht  eompari- 

I 

11- 

12 

12 

12 

12 

13 

Tiilfil  weight  iM!r  eubic  met*.! 

0  2.57 

0  71? 

0  Tin 

0  «Wt 

0  544 

0  578 

0..->i4 

Toul  weiahl  (eielmive  ol 

rrew.  armameol  andjpro- 

1.5.200 

viviun)   K*. 

2.sai 

K.IOII 

IO..'iOi' 

9..Tai 

9.700 

10,100 

Total  wriaht  that  can  be  car- 

rinl  at  I.UOO  in,  altitude 

1.40(> 

:t,.V)o 

2,900 

.'i.MO 

Maiimum  lieiiht  att«inal>l> 

<wilh  the  help  of  aerody- 

tiainie  power  nt>d{wilh  al' 

onlioar.s  erew  ami  provi- 

•inn*  for  raid  of  .'tOO  km) 

 ni. 

:).iO(i 

4.U00 

6,MI> 

6.000 

6.500 

.\rerB4ir  l>nllB>|.<li>rl>ar(e  ix'i 

meter  lor  ri»in«  about  4  .OOt' 

m.  hifth  Kr 

O.BW 

1  S3II 

1  32(1 

1  920 

Enjcine*   ■ 

1 

4 

.» 

4 

4 

Total  |»>«er  ol  enaiDpa  (ah 

mcanured  on  the  ktouimIi 

  H.r 

4U 

ini 

4a) 

3311 

48(1 

7414) 

1400 

Mailniiini  powur  «hii-h  lli< 

cnjpiied  are  acliinlly  rnlleii 

upon    to    deveUi]*  nhel 

travelhnK  HI' 

3li 

itki 

360 

300 

:io(i 

42.-. 

800 

Ma  XI  no  oil  »peed   iM'ar  llo 

fcround...      Km.  per  houf 
Maximum  mn-ed^at  2.tN"IO  ni. 

74 

7;i 

711 

7.'. 

80 

  Km.  |»er  hoor 

74 

80 

7.T 

SI 

00 

Maximum  mHtd  at  4.(100  m 

  Km.  iier  hour 

7s 

80 

90 

97 

Maximum  niie^'d  at  .i.OlXl  in 

  Km.  iwr  hour 

iS 

79 

9.-1 

104 

Maximum  upeed  ni  0.000  m. 

  .  Km.  pi'r  liniii 

7^ 

ion 

110 

Fuel  anil  liibriealiiir  oil  r..ii- 

numtilioii  .It  rnii»n«  ap.-.-. 

ifl.iviniatiiiiiinii  niulm  i)m 

indiealeil  altilu<'»i.  |i<'i  >ii 

K«.  4: 

4.'i 

123 

in.2.."i0l' 

4.0011 

4,00(1 

4.00(1 

4,000 

11  Km 

0  G6t> 

0..-.7." 

O.fift' 

0  8.-I 

1  47 

Rinns  and  ih-eeendinu  •|i.'>-< 

I.IIIKt  ni.  in 

IV 

.V  3" 

0' 

6' 

6' 

Gc 


The  Standard  Model  "J-R" 


Till'  Stuiiiliiitl  Aero 
i'orpunilioii  liiis  ii'ciMit- 
ly  |ir<i<liii-i'<l  intcr- 
eslinjf  i)fvi-l(i|iiiiciii  of 
their  |iritnary  I  raining 
uici«lel  "  J." 

Tiie  !Hlli|>.  llnll-Scnit 
liuH  btt'ii  r«'|ilnrc.l  by 
the  A -7a  si.\-i'y  Under 
engine  <il'  tUv  sanip  coid- 
paiiy.  \'«'iy  hi^h  com- 
pression ennhliK  this 
enifinc  l<i  deliver  175 
lH»rse|K)wer. 

In^ti'iul  of  the  R.A.P. 
3,  ihi-  U.S.A.  6  is  now 
etnpKiyed.  The  ii.<e  of 
a  better  vt'uig  .•iertion 
and  the  hiplier  power 
have  tran^foriuml  a 
lilow  school  machine 
into  a  verj-  fast  recon- 
naissance type. 

Three  views  of  the 
machine  are  shown 
herewith,  tofretin-r  with 
three  interestinff  photo- 
gi-aphg. 

The  new  stream  line 


Side  Vnsw  or  the  Standard  J-R  PiiaNi'rr  Mai-iiixe,  SMowi.Nr.  New  ExHAr.sT  MAMi'oi.n. 

Note  the  Pboxouncco  Staooek 


exhaust  header  carries  the  exhaust 


Thbee-quarter»  Fbo.nt  View  or  the  Stasdard  .I  K.  .Siiowixo  New  ExiiAr.sT  Leader,  Wiin  ii 

Carries  Kxiiai-ht  u\tji  the  Top  Wing 


well  over  the  up|»er  surfaces.  The  landing;  pear  is  strcani- 
lini'<l  throughout.    The  axle  ri*es  in  vertical  pnides.  and  when 

normal  resUs  in  a  1"- 
8  h  aped  steel  raste 
streamlined  with  altinii- 
nuni. 

All  wing  stmts  are 
|irovided  with  ball  and 
socket  fittings. 

The  engine  bed  is 
made  verj-  rigid  by 
means  of  steel  tulie 
Htays  whirl)  connect  tlie 
ash  engine  supfHtrts  to 
the  longerons. 

There  is  a  single  con- 
trol of  the  Dep.  type  in 
the  rear  cockpit. 

The  general  specifica- 
tions give  n  by  the 
Siniidnrd  are  as  fol- 
lows : 


Dimensions,  Specifications  and  Performance  of  the  Model  J-H 


Genrral  Dimension* 

Wine  ipan.  app«r  pt4Uw   43'  10" 

Wine  tpfto,  loner  pUoc  ,.,>,.   31' 

Wing  cimrd   6' 

Gap  b«twcrn  winfn  71" 

auggt-r   ID* 

Ovnmll  l«D«th  «f  miwfaiiw   27'  2H" 

Ovenll  Itniiht  of  raiichiiiF   10"  10" 

Aule  of  iDctdrDm  ,   2Jti* 

DiMral  nth   :iS< 

8w««]>b*Hi   y 

Wiujt  curve  ,  I'.S.A.  No.  6 

HoriioDtal  atahiliirr.  ftnitv  of  inrul4*nr«  ,  Qi* 

Areat 

tTppw    2.'>8  M.  fl. 

Lifwrr  winji  ,   LTO  '*  " 

TouU  aupportinc  mrfiiro  (Winn  and  ukron*)  i.-...  417  " 

Aikron*  (eiirh  21  M.  fl.)   «   "  " 

Siahiliirr— borifontal     2^.7  W|.  (t. 

Stsbi.Upr — vertical  ,   3.7  "  " 

KIcratAn  (each  II  iq.  ft.)   22  «).  ft. 

HlHlilrr   10   ••  •■ 

.MaMiiiiiin  lo»d  per  *a.  ft.  cupponiat  nirfa<v   >   S-7S  lha. 

.Maximuio  lowl  per  M.P     13.7  " 

Weight 

Nat  wvisht— tnarhine  rmplv  ...    ..   1784  tba. 

Groaa  »ei(tit — machine  loail'xl     2400  " 

28 


Prrformance 

Marimuin  rpeetl— full  tuad  9SM.P. H. 

Xtinimum  Bpeetl — full  load  •*«.».,.,.•.>.•..  4H 

CiliclinK  untie   1  lo  II 

Climbint  Hmd  in  10  minutea   SOOO  feet 


Power  Phmt 

HalU^^lt  A-7A  aperial.  6  r\l.  mti  l«ur  etmkt  e.\lf.  uatrr  moled 

ilonu-poirer  (rated  at  1400  R.P.M.)  

W.  if  lit  ,  

Hur**  and  mrttke  ,  

Kuel  cuUMimptJon  per  hour. ...........*.«.•  ,  

Fuel  tank  capacity  ..,.,.».•  

Ciravity  tank  rapacil.v  

Total  tank  capacity  

Oil  capacity  in  crank  caac  .- 


I7j  H  I' 
60&  lb*. 
5)»"»T 
14  rata. 
51  *• 

7*4  " 

m*  " 

4 


Propeller 

Make   .  "J^tandarf" 

Material  Black  m aJDUi 

tMameter    ,   s'  4' 

Piteh   5'  0" 

DiieciioB  of  rotation  (viewed  from  pilot "eat)   Ooekmne 

Lending  Gear 

NumlHrr  of  abeela     2^^  ^ 

Sif e  of  wlieeU  -   ...   28    »  4 
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{CwaoMd  (MB  the  tome  •!  Jtily  t&t 


All  linen  u^mI  in  _ 
fbBowing  specifications: 

rriT  Irnm  »\l  linnls  i>r  kiDkc 
Ultliuul  sirAui:  ur  mHais. 


Iiii|Mi!tioB  of  Umm 

conatraotifln  dwHld  b«  np  to  tba 


 and  4.9  ooocM  otr  ttaMt  yart. 


iBtpeetkMi  of  Prapdkn 

Army  inspectors  shoulii  inspcot  all  woiid  to  be         in  pro 
pcllciN  for  (><i\erDiiieiil  use.    This  wood  should  he  well  sea- 
soned; free  from  laiata»  lap  poeketa,  diy  rot,  and  ahoiild  be 
stnuirlit  in  H-niin. 

I-itiiiimlio[is  >hmiM  I'vlctjil  tin'  t'liiiri'  Icnirlli  <<(  Ihi"  prupi'llcr 
("I  llif  Iwo-bJatied  (vpe  luiii  im  ^pliii-;  hIiduUI  l>f'  nllinMil  iii 
latni'iafious  in  tlie  Imb.  On  tliri'c Madvd  type  tlio  .•;plicc> 
^otild  tie  made  so  as  to  ^'t  prenlest  glue  surl'are  and  Kreatesi 
Crofis  ^ieclion  of  wood. 

Metal  tipping  should  be  inspected  to  we  (hat  the  metal  lies 
rlo^e  to  w(hmI,  tbat  nails  or  rivets  have  not  split  tlM  blade,  and 
tbat  solder  is  pla4*ed  smoothly  and  properly. 

Propeller  hubs  should  be  pressed  into  propellers  on  an  arbor 
prww,  and  prat  can?  should  be  taken  that  the  wood  is  not  in- 
jured in  the  process  but  that  a  lijrlit  tit  is  secured.  Hub  bolts 
should  fit  hob  flan>r«s'  with  very  small  i  le.irnticc  but  without 
ffllinih  and  abonld  be  a  light  drive  tit  throu);b  wood.  The  taper 
and  key'way  or  splinea  should  be  cacefnljr  inspected  and  no 
nickel  platinfr  should  be  slkmed  in  tlwae  snr£uea.  Hab  bolts 
should  be  wind  in  an  approved  maiUMr. 

Before  ahipping  tnm  faetovy,  aU  propellen  ihonld  be 
checked  for  belaiice  (Btanding;)  on  tne  taiife  edgea^  for  eheeka 
in  wood,  for  eneka  in  glue  joints,  and  for  altneiiMBt  of  blades. 
Tbia  Hbm  inspection  should  be  laade  inmcdbtdy  before  ship- 
ping. 

Propellers  dionid  be  checked  for  pitch  as  per  skelehce  or  b 

some  other  approved  manner. 

The  nmxiinutn  allowable  variation  in  eheclcing  blade*  of  the 
same  propellers  is  as  follows : 

MaxlBiuni 

mrlntloD. 
In  lneh«a. 

I'n,-  s  fi.-t  r|liim<-ti  r    0.24 

Kor  S  fcpt  <l  ln<  h?!i  illanirliT  ZTi 

for  S»  frt  i  illamctiT   27 

For  9  fiTt  .T  Incli'ii  til«mi  t<T  S** 

FNir  »  tvrt  0  Inohps  dlnmi-trr  29 

AUtit'imiit  (to  I-  ni'  i-Mr  O  iii  <  |K>lut  about  2  Inrhesi  (n>in  llpt  : 

yt\f  V  fiK,.|  ,linm.  i.T   

For  S  tilt  li  ImUi'B  illiuml.r .   164 

K.ir  ".I  fi-«'t  •llnniPtor   ,  .MO 

Kor  0  r<>ot  .*)  Ini'hr!)  <lljiin<>t<>r  HS 

Tor  0  frpt  A  InrlirH  illniiH  trr   .280 

Wlfh  itakrn  «t  p.ilntii  tt2'^  iK-r  .-e«t,  W  PM  e«it.  Sad  BTH  pw 
cvnt  troin  huh» 

Kor  6  feet  0  loche*  pllrb  I.OO 

ror  5  rtet  e  lackas  ptieb...   IjOS 

Per  8  ftrt  11  laches  pitch   1.10 

Lnpeetioii  of  Badiators 

liadiat'ir^  -lumld  rn  ci\e  ll:c  ImILiwhil'  li  -t  : 
E;M''i  iTi'li.ifMr  I-  t.i  lie  ^tihriKM ;;ril  ri  walir  iind  tested  willi 
%u  .111  |.:r-^iirc  (.1  li  |i<Hiii.U.  iiii.l  u  III  n  p.TS-ed  nuist  he  r'tce 
from  all  leaks.  In  iiisjiedin'.;  radiators,  rare  should  tie  (akcti 
that  provi.sion  is  made  to  iti«tall  in  such  a  9ty  that  the  radi* 
alon  will  not  be  injured  by  vibration. 

Innpeetion  nf  Wood 

.Vil  uimhI  >liiiuld  1m>  inspected  bdi-re  iuniish  is  applied. 
Till'  t . iw  Kij;  qiie*lMir-  i!d  receive  tlic  inspector'a  approi'al 
betiire  he  [lasses  :r  v  «..ol  lor  (jovernnieut  use: 

In  KTaln  »lltlKfllr|.,rv 

Af  Ihi-Tf  Miy  -ap  ft  "    ni  'iIhi? 

.*r.'  I!i.-r.'  nti>  kiii)i»  tiiiit  IihA  ua  If  llkey  would  WWkrn  nicmlxT' 

Any  liKi.'H  ilrilli'l  for  b<ilt!<  or  lurewn  titat  woaM  weaken  aiem^cr? 

.X  iiy  ^l•m  '  "r  1  h''.  k»  • 

\rr  InniinntKtn^  c!in'<!  profwrly? 

.\re  Ihere  any  pliiBR"!  '"  li  ^"* 

Aoijr  slens  •(  4tf'tei  ? 

Inspection  of  Metal  Fittinfi* 

When  fillings  are  copper  phited  and  japanned,  the  inspec- 


tion should  take  place  after  the  eopper  plating.  The  following 
questions  should  be  approved  by  the  inspector  before  being 

I>asse<i : 

iluv  '  llilinga  bi'«u  bi^ul  lu  aKHt'iul>l> } 

 ii((in;  »bow  ear  4«reeu  that  Istaea  lis  straagtht 

\r.'  )iol«t  drnic4  pcmararl 

uo  auiog*  fit? 

Inepedion  of  Sheet  Alamimui 

Shetft  aluminum  should  be  >im}>ected  for  defects  aoeb  aa 
cracks,  bad  dent.*,  and  under  speciticalioas  in  gittge.  Where 
openings  occur  i:i  >licci  aluminum  the  Conwrs  should  be 
rounded,  allowing  a  goinl-iuzed  radi  us. 

Correct  Winding  for  Different  Sised  Cables 

Windbii^  laaat  be  even,  with  a  nice  stream-line  effect  at  end 
of  winding.  When  solder  is  used,  eare  should  be  taken  that 
add  does  not  go  beyond  soldered  jwrtion  of  cable. 

Dimensions  *' A"  to  be  at  least  15  times  D  or  dinmeter  of 
cable.  (See  sketch.) 
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•S,SO0  iwsads  for  cable,  but  oaljr  S.100  pounda  for  locp. 
Onljr  nonacid  flux  should  be  used  in  eoldering. 

Approved  Method  of  ^'irinf;  Tiiriibucltle 

Inspectors  will  examine  all  lumbuckles  in  every  a8.«eiubled 
machine  to  ascertain  that  those  )>arts  arc  looked  in  a  manner 
complying  with  the  best  practice.  When  wire  is  used  to  look 
the  turn  buckle,  it  should  be  of  2ii  p.  hard  copper  wire  and 
secured  in  an  approved  manner.  Wiring  in  the  manner  shown 
below  has  proved  moat  mtiafaetory. 

\ote(«  on  Tunibuokleit  and  (^miertioni- 

Standard  test  for  tumbueklei^ :  rod!>  are  screwed  into  barrel 
full  len<;th  of  threads  on  rods,  so  that  last  thread  is  fluah  with 
end  of  barrel,  noteso  olberwiae  stated. 

Titmbnekln  held  by  pin  eimoeelions. 


4»»«a  # 


Piston  s|ieed :  0.1  inch  per  minute. 

Pllonpntion  is  measured  as  per  ecnt  of  length  of  rod,  when 
break  occurs  in  rod,  and  per  cent  of  total  length  of  barni 
when  break  oeeurs  in  barra. 

Slan<Iar<I  niinriisioni>  and  Letters  for  Tiimbuckle» 
Insjiectors  submitliug  wire  or  cable  lest  specimens  to  this 
ot^iie  tor  tost  by  the  Bureau  of  Standards  should  follow  this 

priMi'dure: 


1 — 

i 
1 

The  specimen  should  be  30  inches  long,  with  the  standard 
connections  used  in  service  by  the  manufacturer  attached  to 
both  ends. 

Testing  of  T<niition  Systems 

nrfore  Mounling  nn  KnKine 

it  is  advisable  to  test  the  ignition  system  before  it  is 
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mouttted  on  the  engine,  m  thw  mnjr  Mve  eoniidenbU  work 
later  in  tracing  troubles. 

L  Ma(EnetoB 

1.  ^Idunl  nia).'iipt<i  on  a  stand.    This  sIuh.M  .m.^i^r  <if  n 
metal  I'lalo  witli  !uean>  ol   ta-leniii-r  ihr  niajiulo;  \u<  ii-M 
stand  In  i-l  cun-i-t  I'l  notiriiapii'i u-  n:i  l:il.  ^ni  li  a»  .li  iinitnini  ov 
bniss,  atiil  hr  iiuuiwtc^l  lo  a         inii'  d  ";ili  r  .^i  '^n^  <' 
order  to  ;n'H.l  statie  discharge^. 

2.  I'roM.l,'  iiKipiielo  with  a  pnili  v  tm  <inMiiL';  pnll'.v  wilii 
two  or  th:i-.'  .■>:(  (is  iit'  dilTereni  radii,  ami  with  a  lieil  i.'^rooic  on 
each  *ti>|p  lor  ilrivinj:  at  dilTerenl  s|  ci-ds,  is  preleralili'. 

.i.  Provide  neces*arv  uniouiit  of  te-i  sjiark  k"I's,  one  tor 
eaeli  high  tension  teruiinul  ou  the  nin(;neto,  see  aketeli.  i  lean 
te--it  spark  gaps  with  alrohol  in  onier  to  remove  all  inoL-.n-.H' 
and  prevent  surfnee  leakage  of  high  tension  cnrr'  tu  \.1|  i-t 
test  spark  pip.K  as  per  fketeh,  distance  from  iJ:  to  i  >\  ^Uu  -Ad 
he  so  to  allow  a  thin  piece  of  paper  to  be  slipped  in  be- 
tween the  points,  without  the  paper  brag  ton,  but  the  paper 
should  totieh  both  pointa  at  toe  same  time.  Distance  between 
(1)  and  (2)  aboiiJd  be  5  mm.;  connect  (2)  to  high-leiisian 
terminal  on  magneto  and  (1)  to  the  gioonded  test  stand. 

4.  Use  ataodard  higb-tension  cables  for  making  oonnectiooB; 
all  eon  tacts  mast  be  pood  at^il  all  'onne^-tions  tignt. 

AdjustoMQU  of  Magneta 

5.  If  posrible,  remove  cap  on  breaker  box,  so  that  operation 
of  breaker  points  can  be  observed  during  test.  Ad.iust  the 
distance  between  the  breaker  points  before  the  test;  the  dis- 
tance should  l»e  a.s  follow.s : 

Dixie  mairnetos.  0.-15-0. rj.'>  mm.,  or  0.01S-0.(»J2  inch. 
Berliiii:  iii:ii,'n<  iii-..  0.40-(».r)0  mm.,  or  0.016  0.020  inch. 
Bos<-h  magnetos.  0.;ij.0.4u  mm.,  gr  0.UI4-U.01S  inch. 
Berkshire  luaprnetos. 
K.  \V.  ma^'i.cti is. 

Urtuker  )■  ii  ,--.  r  is:  he  clean,  make  contact  i>\i-  iln  wbole 
surface,  and  line  up  pro]  eri\  :  no  pitting,  burning,  ur  uxtdis^ 
iDg  mnst  hare  tsken  j^ce. 

6.  Allow  magneto  to  run  for  10  minud's  in  mili  r  to  bo  run 
in  before  Htarliri'/  liie  tesl  :  tlic  -j>i'cd  ol'  ihc  nia,L'iict<i  during 
the  test  shi'uld  be  l"i  per  cent  over  ibc  i:itcii  iii;i<;'ict<i  speed. 
Kalcd  nia;.'iiclo  speed  riieaiis  the  s]ieeii  at  wiiii'li  the  iiinL'Tlcto 
IS  ni'init.i.'  «lie!)  the  ent;iue  is  runnuii:  at  its  I  , ill  ratcil  speed. 
Till-  niairi.cto  shoulil  be  tested  for  three  liour^  at  above  ^pecii. 

If  It  is  found  necessary  to  change  mafniclt^-  uiier  tlic  etigiue 
has  made  the  six  hours'  run,  the  new  mapneto  sliould  be  jriven 
a  six  hours'  run  on  the  test  bench  at  1.")  per  cent  over  rated 
speed,  .\rter  this,  the  magneto  is  mounted  on  the  enjrine.  The 
engine  sl  outd  then  be  tested  for  one  hour  on  djnamoracter  to 
ebeck  ii|>  t'  <  j  ower  at  full  rate^I  speed. 

7.  Observe  clo«elj-  the  Sparks;  all  sparks  should  be  of  the 
same  size — i.e.,  the  corona  or  the  flame  on  the  8|>arks  should 
be  of  the  same  size  and  hv  even,  not  show  periodical  increasing 
or  decreasing.  It  is  necessary  to  watch  a  spark  closely  for  two 
to  three  minutes  in  order  lo  detect  any  muuong.  No  missing 
must  appear  at  above  speed. 

8.  Watch  closely  tbe  perfonnanee  of  Ibe  breaker  pi^nts.  No 
•retog  between  tbe  points  mnst  take  plaee.  Lbtca  for  cieea- 
shra  noise  from  tbe  ball  bearings ;  excessive  noise  indicates  that 
the  bearings  are  not  properly  adjusted,  and  this  may  cause 
IncakdoWD  in  short  time. 

9.  For  tbe  slow  speed,  run  the  magneto  at  approximately  50 
r.p.m.,  and  increase  the  speed  slowly  until  tbe  sparks  ajipear 
absolutely  regular  without  milling.  Thit;  should  be  done  with 
the  magneto  in  full  advance,  as  well  as  in  full  retard  pi>s;l;on. 
Note  these  s|>ee<ls:  It  slimild  not  exceed  1(H(  to  150  r.p.ni.  for 
full  advance,  and  2fMi  in  "J7'>  IVn  f  ill  retard  jiosition.  a<  the 
startinir  of  the  eiigini'  otherwise  uiK  loo  dithcull.  The  van- 
atidti  i.t'  the  tiLiL-^nelo  sficed  c'iti  hi  ii.,T<le  by  iisiiii;  a  friction 
disk  arrangement,  or  if  an  cleetroiueter  is  used  by  changing 
tfaa  reslBtance  in  the  field  and  in  the  armature. 

Inspection  of  Magneto  After  Tc-i 

10.  .Vfter  the  test  is  fiiiislicd  the  niagncto  siioiild  be  inspei-tcd 
and  tbe  following  p.ji:its  iintcci  : 

The  breaker  poinlji  must  still  he  in  good  cotiditioii;  no  liiirii- 
ing  nni^t  have  taken  place. 
Kemove  tbe  distributor  plate  and  see  if  carbonii  show  any 
The  wearing  surfkce  should  show  a  Ugb 


polish,  and  no  carbon  dost  sbonM  be  seen  inside  tbe  distribntoff 

plate. 

The  segments  insiile  the  distributor  plate  imist  not  show  any 
burning  of  the  edt'es,  and  the  entire  Hurl'aee  tJiuuld  show  a 

1-  1  poiisii.    ^rL'iii.'iii-  nui^t  not  extend  beyond  tlie  surfaee 

of  t!ie  iii>ula5ioii  Composition. 

li'cassenihle  the  magneto,  and  it  is  then  ready  to  be  mounted 

on  the  engine. 

II.  Battery  Synlein 
11.  Mount  the  timer  diatributor  similar  to  the  magneto. 
This  requires  special  fiztures,  which  do  not  necessarily  haw  to 
be  of  noo-magnetie  material.  Provide  a  pulley  for  driving  the 
timer  distributor  in  a  similar  way  aa  for  magioeto  under  No.  2. 

ARftANGEMENT   OF  TEST  GAP  FOR 


MAGNLTO 


TLb  TING 
Mf&t  r£MSHM 


6ROUNO  COHNBCTION 


TBtM/NAL 


yM£r£Oft  WIKt 
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US.ARMr  iO^^^ 

12.  Make  proper  conneetioD*  betweeo  the  tinier  distributor, 
high-tension  coil,  and  storage  batteiy,  aa  indiieated  oo  auani' 
farlurer's  diagram,  and  make  higb-tmston  eonnection  to  test 

spark  gaps  as  for  magneto  under  No.  .'t.  Do  not  make  final 
connection  between  the  high-tension  coil  and  the  stomp'  bst- 
tei  \  until  immediately  after  the  tinier  distributor  is  start«'d  to 
ni:i.  as  the  excessive  current  wliich  passes  through  the  coil 
when  the  timer  is  stainiing  still  will  injure  the  coil  if  it  is 
jillowed  to  llosv  for  any  longer  period.  Connect  an  ampere- 
nieler  '.vith  scale  reading  0-J5  ainpereji  in  between  tlie  -Ii.ilij,'* 
lialtcry  and  !l;e  ifal.  and  )fpi>it  tlie  euiTcnt  coitsmnjit  hh,  \\  \<vn 
the  tinier  dislnl;  il..r  is  ni.jhin.:  at  rated  spe.il. 

1  1.  I  se  a  siurufe  bu'teiv  i  l  not  less  lliuii  .>M  ampeti-lioui«, 
and  asei'rtain  bi'fore  tt-I  t'uit  the  battery  is  75  per  cent 
I'bargcd — i.  e.,  reading  with  h^-dromeler  should  show  nut  less 
I  ha;  I  1,200  "points";  connection  to  storage  batteiy  mnst  be 
clean. 

14.  Make  all  adjostments  aa  described  for  magneto  ooder 
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No.  3,  No.  4,  atid  No.  5.  and  make  test  as  il«?si?ribed  tor 
magneto  under  No.  6,  No.  7.  ami  No.  8. 

15.  Inspeet  the  tinier  distriliiiior  as  iiniler  No.  !i. 

After  Mounting  on  Engine 
I.  Maf(nelo> 

16.  riipck  the  poiul  of  tiring.  This  depends  ou  the  type  of 
eiipine.  eoniprt'ssioii,  and  ignition  system  used;  batten*'  ignition 
(■nils  for  a  larger  degree  of  advanre  than  doa  inagiietie 
ignition;  the  projMjr  point  of  settitig  is  decided  by  the  Ukanti- 
facturer  of  the  engine.  The  point  of  firing  can  be  measured 
on  the  piston  stmke  in  incbeti,  but  it  is  preferable  tu  measure 
it  in  degrees  on  a  graduated  dial,  if  such  can  be  placed  on  the 
crank  shaft  or  on  the  propeller  inib. 

17.  If  two  independent  ignition  systems  are  used,  tlie  dif- 


ference in  firing  jioint  between  these  should  not  exceed  2  to  3 
degrees.   This  should  Im-  checked  up  in  the  same  way  as  above. 

U'iring  Cables 

18.  See  that  all  terminals  are  in  gtMnl  condition,  give  good 
contact,  and  that  all  tenninals  are  tight  and  secured.  Cheek 
up  all  wiring.  High-tension  cables  must  be  liehl  in  tubing  of 
insulation  material  or  strung  free  in  the  air.  lk.'ld  at  intenals 
by  supports  of  tiber  or  bakelite.  but  should  not  be  inclosed  in 
metal  tubing.  High-tension  cables  should  not  come  in  coiitaet 
with  any  grounded  metal,  as  this  in  time  may  cause  breakdown. 
High-tension  cables  should  be  held  in  such  a  way  that  iiu 
movement  of  the  cables  can  take  place,  as  this  may  result  in 
chafing  of  the  cable  insulation. 

47*0  br  ruMlinurrf) 


The  New  Sunbeam  Overhead  Valve  Type  Engines 


The  censorship  has  now  passed  for  publication  a  few  views 
of  some  of  the  lati-st  SunlM-am-Coatalen  aircraft  engine  lyj)es. 
These  are  interesting  alike  for  the  points  they  possess,  which 
may  be  of  aen'ice  to  aircraft  engine  |>roduction  in  the  future, 


Mauneto  Esi»  ViKW  OK  THE  475  B.H.P.  18-Cvlim>m(  Sun- 

llEAM-l'OATALEX  KnuIXK  OK  THE  BkOAH  .AhROW  TyJ'E 

and  for  the  features  in  which  they  must  always  differ  from 
that  which  is  suitable  for  car  practice. 

In  regard  to  all  the  types  of  engines  illustrated,  it  will  lie 
observed  that  the  inuikcas4'  and  ntise  pii^i!  are  cast  in  one, 
whereby  there  is  achieved  the  dual  gain  of  lightness  and  pro- 


HiDt  View  op  the  :«0  B.H.P.  12-rTLiwDER  Si  kbeam- 

COATALEN  KxaiSE 


portionately  greater  rigidity,  to  say  nothing  of  accessibility 
and  so  forth.  In  these  featun-s  such  engines  must  always 
differ  from  motor  car  practice.  Another  point  concerns  tlio 
absence  of  flywheels.  The  engine  base,  on  the  other  hand, 
which  is  a  dry  sump  in  combination  with  a  compound  pump 
at  the  bottom,  represents  a  scheme  wliidi  may  become  a  feature 
of  standardized  motor  car  engine  practice  at  some  future 
IK-'riod.  Every  example  of  this  s<'ries  of  .Siinl>eam-<\>ataleM 
aircraft  engiui-s  has  overhead  valves  on  the  principle  of  tW4i 
inlet  and  two  exhaust  valves  per  cylinder,  with  the  sparking 
plug  set  in  practically  the  ideal  (Htsition.  The  st-ries  of  \-iew8 
illustrates  the  vertical,  iian'ow  type  of  engine;  the  V-form ; 
and  the  broad  arrow  type  wlierein  three  rows,  each  of  six 
cylinders,  ore  set  on  a  common  crankcase.  In  this  water- 
cooled  series  the  pi.soline  and  oil  consumpti<»n  is  notably  low. 
as  is  the  weight  per 
horsepower,  partic'u- 
larly  in  face  of  the 
handicap  uniler  which 
British  manufacturei's 
have  to  work  nowa- 
days i>wing  to  the  rel- 
ative unreliability  of 
niagiietoit. 

Thus  in  regard  to 
the  IH-ey Under  over- 
hea<l  valve  Sunbeani- 
Coataleu  ainTatl  en- 
gine of  47.'j  brake- 
horse|>ower.  there  are 
uo  fewer  than  half  a 
dozen  magnetos.  Kncii 
nmgneto  is  eiu-loM-d. 
Two  sparks  arc  fur- 
nished to  each  cylin- 
der from  iudependcnl 
mogiielos.  On  this 
engine  tliere  are  also 
no  fewer  than  six  car- 
bureters. Shortness  of 
cranksiiaft.  thereforf 
of  engine  length,  and 
absence  of  vibration 
are  nchie\  ed  by  I  lie 
linking  of  the  con- 
necting riMls.  Thos*' 
concemeil  with  tiiree 
cvlinders  in  the  broad  ,    ■  • 

arrow  formation  work  on  one  crankpiu,  the  outer  n.ds  bemg 
linked  to  the  central,  muster  one.  In  cons«|Hence  ol  this  ar- 
riHigenient.  the  piston  travel  in  tiic  ca«-  of  the  central  row 
of  cylinders  is  1»!0  mm.,  while  the  ^Iroke  of  the  pistons  of  the 
cvlinders  set  on  either  side  is  in  ea.  li  ias«-  HiH  mm. 
"  The  duplicate  ignition  scheme  als*.  applies  to  the  ri-cylinder, 
CHI  brake-horsepower  Sunheam-Couialen  overhead  valve  air- 
rnift  engine  type.  It  is  distinguishable,  incidentally,  by  the 
pjissage  formed  through  the  center  of  each  induction  pipe  for 
liie  sparking  plug  in  the  renter  cylinder  of  each  block  of  three. 
In  this,  as  in  the  18-cvlinder  and  the  (5-cyliuder  types,  there 
are  two  camshafts  for  each  set  of  cylindci-s.  These  camsbafls 
an-  lubricated  by  h>w  pressure  and  are  o|wrated  through  a 
train  of  enchwed  spur  wheels  situated  at  the  magneto  end. 
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Wing  Structure  Analysis  for  Biplanes 


RMctiaiu  fai  Plane  of  Lift  TruM  Due  to  Upper  Reer 

Spar  at  0  Deg. 

At  the  conrlnsiiiii  of  the  i)rpvii>iis  si-rljon,  uc  I'm-w  die  bcini- 
iiig  moment  iliuf,'riiiii  tor  tin'  >i|'|itr  njii  >|iiu  ;is  a  ciiiiIinuDiis 
beain,  and  found  the  ap|)ro|inalo  roactions.  Hut  since  tlie 
bending  moment  dia|;ram  wan  druwii  for  tliat  (-oni|>(>iK'iit  of 
the  force  in  the  plane  of  the  lift  truss  whioli  was*  in  the  plane 
of  the  spar  web,  allowance  hu.s  to  lif  tuade  for  it  on  reverting 
to  the  lift  truss.  The  ranniug  loads  were  in  the  ratio  of  14 
to  IBA  Henee  raietiont  an 

Jl,  83.1  X  ]^  -  84.81b. 

llti.3x44^  =  118.01b. 

l-i.o 


B,  84.8  X 


liji 


=  70  lb. 


«.118  X^-88  lb. 


R  ;r,.ix 


11 '» 

14.0 


Stress  Diagram  for  Rear  Lift  Trufw  at  0  Deg. 

We  are  now  in  a  position  to  draw  the  stress  diaprara  for 
the  lift  trusM  us  shown  in  Fi<,;.  1.  The  only  other  load  to  be 
adiled  is  10..')  lb.,  which  i.s  allowance  for  half  the  air  force  due 
lo  the  iMi{;ine  panel  acting'  ou  the  rear  i^par. 

In  drawing  this  slnsa  diagram,  the  strut  G  J  is  assumed  as 
taking  no  tensile  load,  and  the  lift  load  at  O  F  is  transmitted 
by  the  enss  wire  L  J  to  the  body. 


Reactkma  in  Ptanc  of  Lift  Tm^s 

Spar  at  0  Ueg. 

Since  the  spacing  of  the  supporting  points  on  the  lower 
viog  la  identical  with  that  of  the  upper  wing;  and  the  slight 
oveniaag  ia  the  same^  the  bending  moment  diagram  and  the 
shaaia  and  leaetiom  will  be  in  direct  ratio  to  the  loads.  The 
ratio  of  loads  on  upper  plane  to  lower  plane  is  14  to  11.5. 
Hence  leaetiona  are 

AUOWANCB  POn  KIHMNE  PANCL-^ 


Due  to  Lower  Rear    Stieaa  Diagram  for 


pr*««X 

K 

\>  7*r — » 

•cALt-«-<aaei.ft. 
Tn.  1  Snua  Duuuuit  cf  Rbak  Un  Taoaa  at  0  Dbo. 

iHCUMtVCX 


Ititeriial  Upper  Wing  Bracing  at 

0  Ueg. 

In  Fifj.  2  is  drawn  the  stress  dia^rram  for  the  internal  hrae- 
inu  of  the  upper  win^  ut  •*  dejr.  ineideiiee. 

The  spuiM  have  .-io  much  le.<«  lesistins;  nutuieiil  in  the  [ilaiie 
of  the  winy:  that  it  is  p<-rf>tlly  jii-l iti;il)I(  !i.  Inut  the  niter- 
plane  win^r  braeinv'  an  a  jitu-joinled  stnw  t  in/  miii1  iii'irhrt  all 
ei>nsideration  of  bending  moments. 

The  rnniiin;;  loads  per  foot  run  are  taken  from  the  preced- 
ing se  ctions,  with  the  addition  of  ^  lb.  drift  at  each  external 
bracing  point. 

Coiiiputaliono  fur  DimeiiKioii*  of  Rear  tlpp«'r  Spar 

Having  drawn  the  Uendini:  iiiotnetit  ilinL^nuii,  the  lilt  truss 
strcs.«  diagram  and  the  inleriml  hnicin;;  stress  diagram, 

all  at  0  deg.  incidence,  we  are  in  fiosition  lo  ileterminc  the 
dimeiisiuns  of  the  rear  upper  spar.  Since  the  worst  loads 
come  on  the  rear  s|>ar  at  this  angle  of  incidence,  it  is  not  neces- 
t&vy  to  recompute  it  at  1(>  deg.  also. 

The  worst  loads  it  has  to  meet  oc«>iir  in  tlie  inner  span,  3 
feet  from  the  wing  hinge  : 
t'ompression  from  the  lift  *lingram  of  675  lb. 
Compreaeioo  firom  the  drag  <l)agnim  of  390  lb. 
Bending  moment  of  44  ft.  lb. 

It  Is  flrst  of  all  necessary  to  fix  the  effeetive  depth  of  spar 
tw  the  iriog  aeetion  empkiyed,  namely,  the  R.A ^.6.  The  apar 
u  piaesd  at  30  per  cent  from  the  rear  edge,  where  the  thidaiflsa 
of  the  wbtg  it  .054  of  the  chord.  For  a  62>in.  chord,  this  givsa 
a  thiekaeai  of  3.34  in.,  or  3  21/64  in.  very  nearly. 

From  this  must  b«  deducted  the  thickness  of  the  two  rib 
rnp8  or  flanges.  The  construction  and  dimeneiotiing  of  ribs  is 
a  matter  of  some  uncertainty  and  controversy,  and  will  be 
dealt  with  fully  in  a  later  article.    We  will  assume  for  the 
moment  that  a  thickiiess  of  i.,  in.  will  be  sullicient  lor  the 
rib  llangi'S,  si>  that  the  elTective  de|>lli  ot  the  llangcs  will 
be  reduee<l  to     "i  lH  in.    The  actual  drawing  up  of  the 
liearns  is  InriTelv  :i  rii. liter  of  trial  uiul  error.    That  is  to 
.  in  ;i| i]i;u I  III U  -^iiilahle  s4'cli<m  has  to  he  drown  in 
mi  l.  and  moments  of  inertia,  etc.,  have  to  be  com- 
(Miixl  together  with  the  Caetor  of  safety  consequent 

thereon. 

After  a  number  of  iriala,  the  spar  section  of  Fig.  3  is 
found  to  be  satisfactory. 
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IM'  ^g*  „ 


I   A  Vt'  *  -  .„ 


Ti.i>  ui.jKr  ^urta.t.  of  the  *|.ar  foUowB  the  ouUiu«  ot  the    Hag  mil  thk  aniUysis  an  snbstantiallv  the  mom  m  uwneau 
Oie  iKhr^oiiTmili''  b^'  '  coMpnUitioM    than,  and  the  iMthod  of  pivwntalkni  ia  an  mOknt  modcL 

To  eoBpnle  the  Bnuwat  of  inertia,  the  ({uiekeit  way  ia  to  Coinpalatiotia  for  9ie«r  in  Span 

\V<h;h1  i>  --11  iiiurli  uciikiT  irk  -lu-ai  in  citlii  OF 

r<inipri~,si(iri.  lliat  i(  i>  sonic"  lial  sm  | iri-iiii:  tt;,il  ■ir-.iL'in  rs  <lo 

not  inaki  Mi]Mitatn>ii  iny  -ln-iir  in  lln-  -imi  .ill  l.i .  i- Ii 

simrs  fti  f  aUvays  made  solid  lor  2  iu.  or  J  in.  on  eillur  siilc  ot 
a  8>i]>i><>i  iini;  |K>int,  to  allow  for  the  inariimuB  sh«ar  oMuiring^ 

at  siicli  |i<initf. 

Till-  rnaMniiiiii  ii'n;^'itinliiial  -lit-ar  tor  a  Itcam  wliicli  is  miI>- 
fwlvii  Iu  vertical  slicur  uet-urs  at  tlie  neutral  UU8.  add  its  value 
la  detemimd  by  the  fonnnia 

when  F  —  \-ertical  ^ll(■nr  at  ilie  point  due  to  extenial  loada, 
/  nonient  of  inertia  ut  » Ikile  section,  b  —  hwadth  of  w«b  tt 
neutnl  axis,  .l,  =  ari-a  of  seetion  above  neutral  MMy  y  »  Mm. 
tance  of  ceuimid  of  this  ana  from  the  neatral  azia. 

Thns  consider  the  aaara  opper  nar  apar  2  feet  fi^Ki  the 
wing  hinge.  The  shear  at  tua  pauit,  a*  given  by  the  shear 
force  ^^gram  of  Fig.  7  of  the  preceding  sce> 
tlon,  is  20  lb.  Coiwidering  the  acetion  of  apar 
shown  in  Fig.  3: 

.1,  =  '      ^  1.27 

b  =  X  in. 
ff  s  .HI  ill. 

«  -  ■..»x  .e25X^-^  "    "  ^^^^ 


Vta.  2  Stuua  DuunuM  o>-  T'ppkk  \Vis(i  Ixtehnal 

BhACIXO  at  0  Dku.  1n<  ll'KM  K 


Dbao 


compute  for  the  solid  section  and  dedoet  the  monwnt  of  inertia 
of  the  omterial  channeled  out.  Tbe  noaacnt  of  inertia  of  a 

rMtangle  bang  given  by  the  tommla 


■  i.O*^  jfl00X2-0g' 

12  12 


.4.".  =  -.'.lil 


.1  -  I  l.lidH;i-i»>) "  «««  X       —       ^  1--''  = 

Tiie  sircaa  in  tbe  ouiennoat  flhen  «riQ  now  be  ftivtn  by  the 

t'oi  inula 


—  4-  -y-wlwre  /' 


limit  liwiii,  i(  —  ili-liini'i'  ol  oiittT 


=  723  lb. 


(il>iM>.  tr.iiii  tlif  nt'iilral  a.\i«  iinil  f  =  stres-s.    Siiu'L-  /' =  llK.'i 

1HI.'> 

lit.,  .1/  =  44  It.  lb.  —        intli.  lb.  and  uiaxiimitii  /  ~  2.81'^ 

■■;hx_i.51 

Allowing  8  maximum  tiber  !itrcss  for  spruce  of  0500  lb,,  we 
get  a  factor  of  safety  of  H.!),  which  is  in  eiCceaB  of  the  7 A 
specified  by  tbe  Army  fur  tite  front  spar. 

Similar  computations  can  be  carried  out  fur  tbe  upper 
front  apar  at  li>  deg.— mdcc  tbe  biggest  load  is  eai-rieii  at  this 
ancle. 

It  must  be  pointed  out,  however,  tliat  although  the  formula 

^  =-^4-  I'"'?*''.'''  'fed,  and  is,  therefore,  iierfectly  sound 

on  a  eoiniiarativo  basis,  the  faetor  of  salVty  ^iven  by  it  is  not 
exactly  true.   'I  c^is  on  linakin^  beams  by  bending  aixnr  great 


Alluwin;:  .shearing  value  of 
spruer  to  be  400  lb.,  si|.  iiieh. 
we  have  a  faetor  of  satVty  of 
29.4,  which  is  aiiijily  sulli- 
cienl.  But  ea^i-s  mitrlit  occur 
where  the  slii  ar  m  ar  -u[i|  .ifi^ 
is  v«T>'  la!L;i'.  aiiii  i csisi .nice 
to  >licar  liciM'j  !aii;i-lv  d  ii-  tn 
llie  web,  it  in  alwuy»  advi2>4ible 
to  tnabe  aneh  eompntations. 

■lMlt..r!.iI    Viit.'-i  -     Witll  lllr 

 iii>i.'tiMii  ■■(  tst>  MH'tiM,  the 

1  Miirse  ti-ruiliiiii. !•  In  li«  pr«i»nt 
furiii.  Artti-|,-.<  ,!hiiUiiu  tv\'.*A  .-im- 
I'inI  |M)lllt^  In  lllr  [il-irr  <1>  nIi^i  in 
illri'i't  "■■iiiiliiniiii..ii  iif  the  i  i.'ir-.- 
Hill  alt|M-;tr  :i  t  iri  n'l''nl  i«ti*r*;il^ 
'rill*  rniir..!-  1^  inMl-rKtilnii  ri'ii-t'in 
prior  lo  puiiU-'^i I i"ii  In  !-.>k  r.in.L 


Kir,. 


l{y  \H  L  Pi'tK  S»x-riON 


variatioiiii  from  the  al>i>\e  formula,  depending  largely  on 
tion!!  employed,  but  s|.ei-ia!  valnea  for  nuduli  of  mptan  by 
bending  are  not  available. 

For  the  lower  win^r,  if  tbe  Hame  chord  is  employed  as  in  the 
upper  wing,  and  the  spars  have  the  same  dimensions,  no  com- 
putations need  be  nuulc,  since  tbe  loads  on  the  lower  wing 
will  alwajn  be  oooaideralily  leea.   Whether  with  the  same 

'  Duld  " 

be  dctermi 

point  of  view. 

A  Complete  Example  ef  Wing  Analyale  Arrangement 

III  Fi)r.  1  i«  slii>wn  the  complete  anal>-i--  fur  the  winj; 
structure  of  a  l.'urtisg  biplane.   The  methodti  employed  in  gct- 


ehord  the  lower  apan  should  be  smaller  than  the  nnper 
ia  a  matter  to  be  determined  largely  turn  the  mannnietnring 


Aeronautical  Patents 

i'uput  nt  til' p^itrntH  mnu  be  i>ht'tittr>t  for  jtvr  rrnt-  hp 
aiiiXrr»9inij  thr  '■  rammtmiioni'r  »t  Pulritlii,  U'liHliHi/ron,  ti. 

ISSi;Kn  JI  I.Y  .i.  IU17. 
1,220J}03.    Filod  ,\ucuit       istlij.   In  Kniilr  W,  OInuii,  81,  Paul.  SIlBl. 

safety  I>eTlre  for  Avlat<>r>- 
1.2ao.2»7.    KtliHl  July  21,  lultl.    To  iii'«.  t-pblxricr,  Kcwaik.  N.  J. 

radrrcTirHiivi-  or  ChSMli  tat  l-lylDg  Marltlm-K. 
1.330.04&.    Kllnii  Feb.  2Bk  U13.    To  \1adlailr  KkriTaa«t.  Ft.  WiiriM, 

Ind.   I'lvtnE  MadUncL 
1,320,410.    tH\c4  Jan.  4,  1016.    To  Jolia  &  Camplwll.  AutlD,  Tex. 

Alrnlnop. 

1.229.713.    Fll«l  Apr.  24.  11M«.    To  r.ro.  A.  Cbaddook.  Brnad  Om-a. 

Lh>>rp""l.  Kill:     Mf  riiiiil.  »l  .Mr  ItKms  NllD, 

i,L-:^t).ii40.    i  iic.i  fill.  JO.  i»i;.   To  i.Afayett«  raec,  ttaFanpte.  Teao. 

Safety  .\ii|>llnn«T'  fur  Alrplnn,-^. 

Issi  Kli  .11  I.Y  10.  1017. 
l,23l,:tsT.    niiMt  Apr.  4.  i!<i>;.   To  Jo!i.>t.b  ii.  P.  Laaaaraie  and  Oner 

<>raifl,  T  .null..  (ln(.,  i  aiiiiilu.    llomli  ITupfipr 
l,S81,»i>il.    rilcl  Mnr.  B.  1»I7.    To  Tm      <   |-iiy|i>r   K  iMilwlch, 

IxiBrion.  Kns.  nislenor  of  nn»-hBlf  t..  Siii,.i,i  IVik.  l/^mdnn,  £a(. 
.AiTinl  AptKimliis  Tor  I>>  rft--<'  nt;iiln«t   lluttilr  .VIrcraft  and  for 

Otb'T  rurii*»*r!<. 

I,»31.444     To    liar  r    Wllllnm    Si.n.gfr.    Sprlnsflvid,   IH.     Wtof  or 

rmi-en  r  fnr  Airlnl  l')iittmli-<.  hckI  i>th,r  piirfio.,!'". 

issi  Ki*  jri.v  17.  r.iiT. 
l,::,r.'.;ii;:    Ulitl  FvUnurr  lo.  iBll.    To  Wllnon  !<.  Ilomrtl.  Jr.,  Stu 

\ftv,  N.  Y,   AcronaattMl  Devi  re. 
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r.(  cin.' hnlf  |o  Wllllnni  \Vi.U..n.  Tlir.M.p,  Vn.  A.  rniiiiiitl.  jil  Mii.  liiiic. 
ISSI  KI.  .11  I, ^  '.M  IHI7. 
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Testing  Moisture  Content  in  Lumber 

By  Thomas  D.  Perry 


All  lumber  cuuiiiinK  Rsoiature,  absolutely  dry  lumber  he'wit 
iiiipoeutible,  (■ummerrially  speakiusr.  In  small  lest  pifcen,  or  on 
a  luburatury  biusis,  [►erfectly  dry  lumber  can  be  obtaiiie<l. 
Perfect  dryness  I  often  culletl  "bone  dry")  w  n  condition  in 
wiiirb  all  moiMture  lias  l>eeii  evaporated,  leaving;  only  dry  fibre 
und  a  minute  amount  of  granular  resulue  from  sup  iiieurly 
negligible  and  disregarded  bereal'ter).  Lumber  with  a  moisture 
content  (indicated  by  ni.  r. )  of  5  per  <-ent  means  tbat  in  addi- 
tion to  tbe  dry  fibre  weight  the  Intard  contains  .'>  |:er  cent  uf 
water  (by  weight),  or  a  total  of  111.')  per  ceiii  weight  coin|.ared 
with  100  per  cent  dry  libre.  In  ()ther  words,  otie-t wentielli  of 
the  dry  tlbre  weiglit  rt'presents  the  additional  weiglil  of  water. 

There  are  tliree  principal  reu«i>ns  for  testing  the  luoislure 
cuotenl  of  lumber,  as  follows: 

1.  When  you  buy  lumber  to  be  sure  you  are  nTeiving  what 
you  bargained  for. 

2.  When  you  put  lumber  in  the  kiln  to  am-eiiuin  the  period 
of  time  neceswjiry  for  drying. 

3.  To  insure  properly  dried  lumber  l>efore  emptying  the  kiln. 
To  prepare  for  testing  a  lot  of  lumber,  take  a  boanl  from 

the  wettest  or  greenest  lumber  as  it  is  piled,  eut  off  a  piece  24 
inches  to  41)  inches  long  and  dress  iHttli  edges,  calling  this  a 
"  test  board." 


•  •MM    Ti»T  »«««» 


B,"-  I  £>»£«  or  Tttr  MAW 


Fio.  1 

If  tbe  tt-st  is  preliminary  to  kiln  drying,  the  test  iHmrd  slmuld 
be  put  on  a  kiln  car  in  such  a  location  that  it  can  be  removed 
through  instrument  openings  in  side  wall,  door  or  end  of  kiln. 
From  this  Ht<H*k  test  hoard  several  sections  must  be  taken  at 
interval.«  in  the  manner  described.    (See  Kig.  1.) 

Cut  otT  about  two  inelics  of  one  end,  which  always  rejeet,  and 
take  another  cut  in.  Ions:  I  way  of  grain)  to  be  umiI  as  a 
tt{)ecial  test  pie<i'  ti>  O-seertain  condition  of  lumber.  SlinHttli 
off  edges  and  eorneis  with  a  course  Hie  or  .Mand-pai>er.  One 
or  more  test  piwes  should  be  prepared  as  lumber  enters  kiln, 
and  others  as  it  is  thought  lumber  is  renily  for  removal.  When 
test  shows  proper  |K'r  cent  of  nmisture  ctiiitent  it  may  l>c  tnken 
from  kiln. 

Computation  .Method  I'sing  a  Metric  Scale 

For  ctmvenience  111  tiu'iiiing  the  percent  of  moisture  content, 
scales  should  be  graduated  on  the  de<-imal  system,  metric 


Fio.  2.   The  MrTRi<  s,  ai  k 

walett  answering  this  re(|uirement  admirably.  Fig.  2  shows 
a  type  of  scale  espeeially  ilesigned  for  weighing  the  lumber. 
equip(>ed  with  sliding  poises,  and  without  the  loose  weights 
that  ore  so  liable  to  be  lost.  This  scale,  however,  nspiires  com- 
putation on  the  part  of  the  user,  and  is.  therefore,  subect  to 
the  possibility  of  human  error.  The  test  pieces  are  t<t  be 
marked  as  sliown  in  Fig.  3.   The  figures  above  the  line  indicate 


the  initial  weight  and  measurement  taken  immetliately  after 
cutting  out  the  test  piece.  The  test  pie<-e  is  then  reilucetl  to 
"  bone  dry,"  or  until  it  has  rearhe«l  the  minimum  weight  on 


Fio.  3 


a  heater  or  nuliator.  While  still  hot  re-weigh  and  re-measure, 
jdacing  final  figures  below  the  line.  The  process  of  figuring 
is  as  follows : 


SIIRINK.'^UE 
Ui-fcre  JrylDB   8.18  In 

Ifone  tirjr   T.WI  la. 

7>rt).:ii:«Oi.«4 
3144 


-4% 

Kx(Mnf:|on  ovpf  hon** 


.Iry. 


WEKillT 
n<>rorr  drying   4.1.,%!  rnn* 

Hone  ilrjr.   ao.23  gnma 

.'I9.23)*l.2<<.o0(.l); 
.•592.1 

•.•.a«:ts 

-16% 

Miilatiir*'  i-ontrriC  over  hooe  dry. 


The  (Computing  S<alc  or  Lumber  Tester 

This  is  similar  to  the  preceding,  hut  has  a  chart  etched  on 
the  s4'Ble  beam,  as  shown  in  Kig.  4,  so  that  moisture  content 


Kiti.  4.     TlIK  I'oMFCTINn  ^-AI.E  OR  I.t'MIIER  TKSTER 


can  be  read  directly  on  the  sliding  poiiie.  This  computing 
scale,  which  is  aLso  gruduateil  on  the  metric  system,  may  be 
useil  by  exactly  the  same  computation  method  as  the  metric 
scale,  but  for  all  practical  purposes  (witiiin  a  limit  of  ^2 
cent  accuracy )  can  be  us*^!  by  taking  even  grams  and  reading 
off  the  nearest  iH-n-eiit. 

Cut  one  <ir  more  test  piect-s,  ewh  in.  long  (way  of  grain), 
.so  that  the  total  weight  will  be  between  M  and  100  grams. 
Brush  olT  splinters  and  loose  pie«-es.  Weigh  test  pieces  imme- 
diately after  cutting  to  nearest  gram  an<l  mark  with  total 
weight.  Keduee  all  test  piei-es  to  lione  dry  on  engine  cylinder, 
in  oven,  or  on  electric  lieater,  until  a  constant  or  minimum 
weight  is  reached.  Ke-weigh  the  i<lentical  samples  inunediately 
after  removing  from  heat  and  leave  jioise  at  exact  weight  to 
fraction  of  gram.  Place  pencil  or  other  p<iinler  on  chart  line 
lit  initial  weight  and  fidlow  down  and  left  to  final  weight  where 
poise  stands.  The  |M>int  where  chart  line  meets  percentage 
Scale  on  poise  will  give  moisture  content  percentage  reading  on 
poise.  The  eliart  is  drawn  so  that  inoi.sture  content  percentage 
is  computed  on  basis  of  bone  dry  weight,  as  a]))iroved  by  the 
Forest  Products  LalMiralory,  maintained  by  the  I'nitcil  States 
Oovenimenl  at  Madison,  Wis. 

To  use  for  e.xact  n-sults  tfie  initial  weight  must  be  brought 
to  an  even  gram  by  slight  sandpapering,  even  though  several 
trials  are  necessary. 

The  percentage  graduations  on  poise  have  finer  divisions 
for  percentages  undi>r  10  percent,  since  clos4-r  results  are  re- 
quired ill  testing  kiln  drie<l  stock  within  this  rniige.  .\bove  10 
percent  the  divisions  are  t'or  air  dried  and  green  stock. 

The  advantage  of  the  eomputing  scale  is  its  freedom  fnmi 
error  in  subtraction  and  division.    Anyone  can  use  the  scale. 
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the  siiuplicily  of  its  ci|>cTati(iii  eiu'ouraees  frequent  testiiifr, 
and  freiiuent  tcs(in^'  ucnus  tuiit'oruily  dried  lumber.  Avoid 
ebartji,  tabulatiuii.  «r  M'nies  in  wbic-li  tlic  computation  is  based 
on  tbe  iuitial  ratber  tbau  tbe  tinal  or  bone  dry  weight. 

Lumber  at  best  is  a  variable  material,  due  to  processes  of 
growth,  and  every  pmvii^ion  shnnM  be  given  workmen  to  en- 
euurage  them  in  keepinir  lumber  dryness  uniform  in  the  wood- 
working shop. 

Purchasing  luml>er  on  a  moisture  content  basis  is  now  n*- 
oeiving  merited  recognition.  Green  or  partly  air  dried  lumber 
that  requires  excessive  kilning,  or  even  yarding  preliminary  to 
kilning,  is  worth  less  than  well  air  dried  lumber  ready  for  use 
after  a  minimum  time  allowance  for  kilning. 

Luml>er  is  xalualdc  according  lo  the  speed  with  which  it 
can  be  converted  into  a  finished  product.  A  price  penolty  for 
high  moisture  content  in  lumber  bought  and  a  bonus  for  a 
low  moisture  content  wonbl  Ih?  beneficial  to  buyer  and  seller 
alike.  Proper  ini^truments  etficieutly  used  will  make  tliis  pos- 
sible. 


The  Arery  Proncllor  Balancing 
Mariiine 

(From  ttie  .iMtumuhilf  CntHnicrr) 
This  machine  Is  designed  to  sujiorsetlo 
tbe  roURh  qualitative  mcthmis  usually  em- 
ployed for  propeller  bnlanoing.  It  consists 
of  a  rocking  bead  having  at  one  end  a 
boss  on  which  the  proi>elier  to  he  tesle<l 


Pkbsteciint  Arrangemekt  or  the  Bal- 

A.NCE  Hkad 

Is  monnted,  and  carrying  three  knife 
edges,  two  pointing  upwards  and  one 
iwinting  downwards  liut  all  lying  In  the 
same  straight  line.  The  wnter  of  gravity 
of  the  head  is  t»elow  the  line  of  tbe  knife 
edges,  so  that  the  moment  of  unbalance 
of  tbe  propeller  Is  resisted  hy  a  moment 
due  to  the  welgbt  of  tbe  bead  itself.  A 
l>ointer  Is  fixed  to  tbe  head,  and  swings 
across  a  flsed  scale,  recording  the  amount 
of  unbalance  in  iucb-pounds.  The  knife 
edges  bear  ou  a  bracket  attached  to  a 
pillar,  as  shown  in  the  photograph. 

By  the  use  of  this  machine  it  bec-omes 
possible  to  entirely  avoid  cut-and-try 
methods  of  adding  and  removing  weight, 
the  exact  change  vvbich  must  Ik'  made  at 
a  given  radius  being  de<luclblc  from  the 
scale  readings.  It  may  also  be  C'Uiployed 
in  tmlauclng  the  laminntions  seiMirately 
before  gluing,  the  effort  l)eing  made  to  so 
urranire  the  laminations  that  their  luclcs 
of  balance  will  counteract  each  other,  n-- 
moviiig  the  neces.«lt.v  for  any  welglitlng  or 
removal  of  material  from  the  complete 
proiiciler. 


New  City  Planning  Problems 

city  planning  Ideas  have  lieen  greatly 
ebanKcd,  If  not  revolutlonizi'd,  l>y  the  »var. 
.Mrplunes  and  the  addeil  uee<is  of  trans- 
■•ortatiou  and  distribution  Imve  been 
INirlly  res|>ouslhle  for  this,  and  there  is  a 
note  of  liisiiirullon  In  the  slalement,  made 
by  George  It.  Ford  in  nn  article  in  tbe 
Amvrican  City,  ttint  Franci-,  fur  example. 
Is  goiuK  abend,  despite  llie  war,  with  an 
extensive  program  of  reconstruct  ion 
ai:aliist  llie  coming  time  <if  iieace.  Ruined 
cities  are  l»eing  reliullt  along  modern 
lines,  and  older  cities  are  being  made  over. 


Tlie  French  hope  for  lasting  [iwice.  but 
they  projKise  to  proflt  by  tlie  lessons  of 
the  recent  past  and  to  \w  ready  for  any 
emergency. 

It  is  now  seen  that  tlie  city  of  the 
fiiturf  will  require  provision  for  aviation. 
We  may  be  slow  to  realize  the  fact  here 
in  the  UnltiMt  Slates,  but  it  will  be  im- 
presse<l  u|Miu  us  later,  for  we  proiiose  to 
take  a  prominent  part  in  the  cximing  air 
campaign,  and  it  is  inevitable  that  when 
we  arc  more  famitiiu'  with  this  means  of 
loeoitiolliiii  wp  will  not  return  to  the  old 
ways.  Thiiusands  of  airi»lane8  will  bo  fly- 
ing in  this  country  within  n  few  years, 
Mr.  Ford  prc^li<'ts,  and  tlie  Postoflice  E»e- 
partnient  already,  In  conjunction  with  tbe 
Aero  Club  of  America,  is  planning  to 
select  ajiproprlate  plae(>s  for  landings  in 
or  near  every  liij|Mirlaut  center.  In 
France,  aviators  from  a  standing  start,  go 
only  alMiut  yards  liefore  leaving  tlie 
^aound.  and  tlien  sbiKit  up  at  a  siirpris- 
iiiciy  sliarp  ani;le.  l>ut  they  re^pilre  a  field 
of  aliout  thirty  acres  on  which  to  make  a 
safe  landing.  Not  many  cities  in  the 
Unite<i  States  are  well  provided  with  open 
spaces  suitable  for  such  landings. 

The  importance  of  moving  large  num- 
liers  of  people  quickly  from  one  place  to 
another  Is  acc<>ntuate(l  by  war,  hut  it  Is 
nevertheless  not  to  be  dlsregardeil  In 
lieniv  time,  while  the  ncciKslty  for  esteiid- 
ing  terminal  fuellities  of  every  kind  ta 
wpwially  iinpressfil  uimn  us  liy  the  Na- 
tional crisis.  Not  only  railroads  but 
watercraft  require  more  room  for  taking 
on  and  discharging  freight.  This  fact  has 
been  so  realiml  by  the  French  that  the 
imiKirtant  jwrts  are  beiuK  reconstructed 
on  a  large  scale.  Facilities  are  being 
doubled,  and  in  some  instances  even 
quiidruple<l,  in  size.  "  Hardly  a  city  in 
America."  remarks  Mr.  Ford,  "Is  pre- 
parc<I  to  meet  emerK<>ncy  conditions  in 
nice  fashhui."  And  it  is  i>rol>ahle  that  our 
emergency  In  this  reiiani  will  ctime  not  be- 
cause of  tile  war  lull  as  the  result  of 
ixiice,  when  every  rorward-lcmkliig  man 
believes  that  our  trade  in  materials  for 
the  r<'C"n.«truetlnn  of  Kuro|ie  will  be  lu- 
ereas<>d  enorniously. 

War  has  emphasized  the  neeil  of  city 
planning  along  intelligent  lines.  It  bus 
ex|Mised  sborteomiiigs  here  and  snggested 
iiniirovemenis  there.  Even  the  neol  of 
suitable  recreation  has  iK-en  emphasiz*-*!. 
Hut  greatest  stress,  if  we  except  the 
Iiroblem  of  the  airplane  landing,  has  been 
laid  on  the  lilcb  im|MDrlance  of  docks  and 
railroad  terminals,  of  roads  connecting 
cities,  of  warehouse  facilities  and  of  lal>or- 
S4ivlne  devb'cs  for  buiding  and  discharging 
ears  and  ships,  of  thew.  It  would  seem, 
there  i.s  no  danger  of  having  ttKi  much  ; 
and  Amerlenn  cities,  still  In  a  comi>aratlve 
beginning  of  their  growth,  can  save  till- 
lions  of  dollars  by  taking  the  lesson  to 
heart  In  lime.  CoOglc 


Bureau  of  Standards  Test  on  Ackerman  Wheels 


Some  recent  tests  Imve  been  iiiatie  at  the  Bureau  of  Siaji<i- 
ardii  on  the  26  x  3  in.  Ackerman  wheel,  weif^hing  22  lb.  com- 
plete. 

The  tests  were  made  (a)  to  determine  maximum  component 
parallel  to  the  axis,  (b)  to  determine  maximum  component 
perjiendicular  to  the  axis,  and  the  hj-stcrisis,  if  any. 

Test  (a)  was  performed  by  holding  the  hub  rigidly  and 
applying  the  load  at  the  edge  of  the  rim,  as  shown  in  Fig.  1. 
Tt^i  (b)  is  not  illustrated,  but  a  similar  method  wa.s  used,  the 
hub  rigidly  held  and  the  load  aj)plied  at  the  top  of  the  rini. 


Fifi.  1.    Ajibangement  or  Wheh.  on  Test  to  DrrFRMiNE 

M.^MUI'M    COMPO.NEST    PaHAI-I.E!.   TO   THE  AXIS 

A>  shown  in  Fig.  1  ou  the  first  test  (a),  two  bolts  marked 
(x>  broke  at  root  of  threads.  This  allowed  spokes  to  slip  out, 
«-hich.  in  turn,  broke  the  niekle-plated  huh  plate. 

In  the  se<'onil  test  (b),  two  sjiokes  broke  by  bending,  and 
the  rim  and  spokes  were  pcrmancntlv  distorted. 


> «  Ami/ 

^■Mft/  .'^^^/^  Pit 


Fro.  2 


In  eat-h  test  the  load  was  relea.sed  after  an  increase  of  500 
lb.  over  that  of  the  previous  load.    In  test  (a),  measurementa 


tf  «1«  MS.  I 


/ 


J      I-  !  I 


cpf*^f»ir  /•  top  tf  rim 


,f 

,•  .i 

llf. 

Fig.  3 

were  made  between  ]>un<-h  marks  on  rim  and  foundation  chan- 
nel. One  set  of  marks  was  immediately  under  the  j>oint  of 
ap)dication  of  the  load,  ainl  another  was  180  deg.  from  this 
point.  .Measurements  for  test  lb)  were  made  from  the  rim 
to  a  point  on  the  hub  directly  under  the  load  and  180  deg. 
from  same. 

In  Fig.  2  are  shown  curves  for  lest  (a),  in  Fig.  3  those  for 
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iMt  (b).  After  each  loading  and  ral«u»  lliere  apirean  to  be 
a  aet|  bat  the  ictarn  loop  is  not  showii,  ao  that  the  hyateriaia 
work  eaimot  be  eompiited.  This  does  iM>t,  boiirever»  appear  to 
be  aoDdderable.  Tbe  ultimate  strengths  were  3,800  lb.  an<! 
8,950  lb.  for  the  two  tests.  With  these  curves  in  hand,  the 
ilf>i^ii«-i-  ean  eonspute  exactly  what  occurs  under  any  shock  on 
loiiiliiip. 

y  ur^.  4  and  5  show  the  ainide  moantiag  of  this  wheel  on 

III.- .-(..k-. 

F!\(  i'll>til  pcrfiiriiKinn'  lu.s  lici'ii  sccumi  !ln>  '.^  h.'el  in 

actual  KeUI  tests  in  liindiu^,  {getting  away  aiitl  rmiuing  over 
uneven  ground.   A  teat  made  February  13  last  at  Mineola, 


L.  T.,  by  Capt.  A.  W.  Briggs,  Comerly  of  the  British  Royal 
Fl.viii-:  Corps,  ia  thus  desetibed  io  a  letter  from  Captain 

Biiirp- : 

In  .1  t'.«l  .Hfht  tmlny  at  Ihf  t  iilttd  Slai<>  Avijition  Fi.lil,  Mliii-.ilii. 
I  oiii;  1   ttp*   a   Curtl**  lyj»-  .I.N, 4   nillltnr.v   I'tpliiiic   >•  '>■. 

.-.nillri'. il   Kill.   A.k4  riii:iii  \vt  Is.     Tlic   ici  "in  il.-n  riuliii-  rho 

<|uuliti<'>  1..'  th.  A<  ki  rniiiii  wlwfl. 

'  AftiM'  mnlilii>:  M  vi-r.it  li.n<liiij;«  In  lwi<|  gr.imi.t.  "tnllluK  ilrop|>lnf 
5  Io  tt  ft,  U|M>n  «4'ViTnl  nt  the  IiiihIIhk^.  i.ntl  tln'ii  tnsl-ini:  mpi.llv  oT>-r 
T«IT  ruusll  t^UTlar*,  I  wiKh  t<.  fjiv  llmt  llir  n  tii-.-lK  |»rovml  III  liti  nil  ttiat 
«raa  eltUninl  for  thrai  auil  nuirp,  an  tlirlr  i-i'illienry  perfiTily  aliunrbnl 
•H  ■Iwek  Iwrare  It  rvarbed  tbe  axle,  cauaioc  Uio  macliitie  to  bold  tit 
mmriL  after  e  eM  tmn  lltUt  or  do  teodcncr  to  bMnnee  u  te 
fba  iMuel  MM  In  wieb  MBSIaiiB. 

"Over  Ni4  namd  the  ■aevea  eurAire  waa.  to  all  Intanto  aB4  m»- 
piWM,,i!mootbe(l  iwt  «tMtBc  May  tldlna  to  tbe  naeclil>e.'^ 


National  Physical  Laboratory  Report  for  1916-17 


Tlie  amiuai  mu'liuf;  .it  tin-  ( icni'i-nl  lii.ani  i>l  lii.-  .\;i!ii)linl 
I'livsical  Ijib.irat.ify  wii-  held  iil  the  Liiliotiitm y  ;u  T.-d- 
<liiig'ton.  Eiif.'..  Jiiiic  iMlh.  Till'  I'l I'siiii  iit  III'  tilt'  Hoyal  Society 
(Sir  .1.  Thiiiii^oti  I  is  clininiinti  ut'  the  bi.>iii'il.  and  Lord 
Rayleiv'li  is  .■liairin.-m  .it  llii'  .'\.'ciiti\c  .■iiii;tnitl»H'. 

DuMiit.'  the  I'Ji-l  y.-iii  ill.'  laUofaliiiy  h;is  lifen  closely 
etipairwl — with  a  largely  aiiKHieiileii  stalT.  i.t  x^lioiii  inoiv  than 
one  luii>(lre<I  are  women — with  a  varn-ty  nl  lesi-nr.-lii's  an«l 
iDvetrtiik'ations  arisintr  out  of  tiie  wnr.  and  has  dealt  with  a 
greatly  increased  volume  of  test  work  for  poveniinetit  liepart- 
ments!  Out  of  the  wealtli  of  reports  we  select  the  following, 
dealing  with  or  bearing  upon  aeronautieal  work : 
The  Effect  of  Surface  RougIinei««  on  llie  Heat  Trans- 
mitted from  Hot  Boilie*  to  FluicI*  Flowing  Over  Them 

Aceordin>r  to  the  Keynolds  theory  of  heat  tr:)iisiiiissioii  the 
heal  transmitted  from  u  hot  siirfa.'e  to  a  lliti.l  llowinir  <iviir  it 
for  a  (riven  velocity  of  flow  and  difference  of  teiopci :it  ir.^  is 
|»rii[H*ttt<iiial  to  the  frictional  n>sistance  Iwlweoti  the  tlui<l  and 
th.'  suitace.  Previous  InvestifTations  at  the  lalu.rntory  an<l 
elsewhere  have  fully  deinonslrated  the  triilli  of  this  tlieory  for 
tl»e  eases  of  eomniercinllv  smooth  .suita.es.  and  nwinfr  to  the 
considerable  alteiilion  which  is  now  beinp  devote.)  ti>  increasing; 
the  efBciency  of  radiation  of  air-cooled  eiiL'ini's.  it  was  con- 
sideivd  Io  be  of  importance  to  detormine  wiiettier  the  ronsid- 
erable  increase  in  frietional  resistance  which  would  be  obtained 
by  artiflcially  rongiiening  the  surface  would  be  attended  by  a 
correspoDding  iaevcaae  IBi^he  heat  transmitted.  The  ivecessity 
for  such  an  aneiiBianta]  investigatioQ  is  apparent  from  tte 
coiisidenition  that  the  Reynolds  thsoiy  is  baiwd  on  the  eon- 
vectiom  of  bant  doe  to  ttirtahmt  notica,  and  that  in  esses  in 
which  the  resistance  is  due  to  eddies  on  a  laiier  scale,  anch  aa 
th(«e  tlirown  off  from  the  edges  of  a  thin  plate  normal  to  the 
current,  its  npi'lieation  may  not  be  valid.  A  <ierie«  of  heat 
tinnsiiiissi.iii  ex|>iTiiiieiits  was  accot^injrly  undertaken  with 
two  brass  pipes  identi.-al  iti  all  respeela  e.xeept  that  in  one  the 
inteiiinl  mu  lai-.-  wa-  in  the  snio<itlt  drawti  rniiilitiot'.  in  which 
it  wns  vi'i  I'ivi'.l  .'.iiii  ;ii  the  other  the  iiit.'nial  >urtai'c  wa.s 
1 1  iii  j  l  i  iini  li\  riH  riii-  iif  a  scfew-ciittitii;  t.iol  so  as  t.>  for.'ii  a 
si  iii-  m1  -iiarp  ri^li:.--.  Watef  was  cif('tllatp<l  tlirollijh  the 
I'lpis  ii\  iNi  an-  III'  a  .■.-nl  li  I  ir,-.'ii  ]>iimj>  proviiieiJ  »:Ili  ~iiil:iUl.' 
i      r.  i:i;lati"ii  si.  tliat  llic  mean  vi'lo.-ily  of  ll'iw  ■•milii  lie 

varsf.i  tnii:i  1  .'•  1"  lIMt  cms.  per  -  r-.'i.     Tli.'  <Mit<i<li'  ot  r'H- 

]>i|ic  was  sui  lo'aiidcd  by  iiisul.'tted  c.iils  .it  K.iin  ka  wiri'  .  "'i- 
lii'ct.'d  til  111.'  supply  mains  llirolich  snrianli'  resislii'ifc.  and 
si»  HiTanj;e«l  that  the  t.-iiiperaliire  of  the  pipe  cotild  he  niiiiii- 
taineil  at  the  desircl  value  above  the  temjicratiire  of  the  water. 
The  meon  .surface  teiiipcr.'itiire  at'  lli.'  pipe  was  ima'^urpd  by  a-i 
exleiiHi>niet<r  spi-cially  dcsi;rtie.i  fur  the  purpose.  For  llie 
estimation  of  tiie  initial  and  final  teiii|ierntiire  of  the  water, 
thcrmo.iunctiona  in  tiun  hrtfs  tubes  were  placed  in  the  water 
at  the  extremities  of  the  experimental  lensrth  aii.l  ciiiniected  to 
a  p.iteiitiometer.  The  estimation  of  the  flow  of  water  thmugll 
the  pipes  was  .ihtaiiieii  fmni  a  earefiilly  calihriitetl  meter. 
Observations  of  the  frictiminl  resistance  of  the  pipes  were 
made  bv  tbe  usual  method.  The  investiitalion  is  not  yet  com- 
pleted, but  sniileient  e\'idence  has  been  obtained  to  demonstrate 
that  for  the  degree  of  roughnem  of  the  pipe  used  the  Reynolds 
theoiy  <>i  he  applied  for  all  practical  purposes. 

F.qiiipiiirnt 

The  new  wind  clinimels,  4  and  7  ft.  in  diameter  lespeclively. 
which  were  reported  t.i  he  alm.>-t  complete  at  tlie  ehme  of  the 
last  annual  period,  have  been  in  rontinuous  use  for  almost  the 


whole  of  the  current  year.  In  bnili  it  has  iieen  found  possible 
to  obtain  air  speiils  <d"  80  ft.  |>er  second  with  tlu'  ni.tre 
powerful  motors  installed.  an<l  the  steadiness  of  the  current  is 
quite  satisfactory  when  the  supply  is  steady.  In  the  early 
months  dilhculties  were  experienced  from  vei-y  stublen  changes 
in  the  fre<ineney  of  the  sup])ly  voltage  to  the  laboratory,  whidi 
eau.'ied  much  inconvenience.  The  steadines,-;  has  since  been 
jrreally  improved  by  the  supply  company,  and  the  elcctriol 
plant  reiutered  suitable  for  accurate  work  by  eaieful  attention 
to  the  voltapt"  regtilator  installed  in  the  jienerator  room  of  the 
dinsion.  In  the  evenings  tbe  control  so  obtained  ia  suffldent 
to  render  unnecessary  eontinnons  hand  rsgolatioii  of  the  air 
speed  during  an  experiment 

The  ehannds  and  balances  of  tbe  new  equipment  were  cure- 
fuBj  set  up  ittdepeodeirtly  of  results  obtamed  in  the  older 
channels.  The  speed  standard  was,  as  before,  the  standard 
National  Physical  Laboratory  anemometer  calibrated  on  the 
whirliiitr  arm  to  the  nearejit  0.1  per  cent,  of  velocity.  After 
settinp  n|)  in  this  way.  .-i  star;il.-inj  winir  section  was  tested, 
an.l  the  results  were  fnariil  to  amei'  with  those  in  the  earlier 
c!iat;ii''l>.  Till-  s:ii,i,.  .•ii-i-ii i.icy  fit'  ajnTenieiit  was  finiiiii  in  a 
comparison  mad.'  liy  tlic  Massachusetls  Insliluli'  of  Tcchinilnvy 
and  by  the  Ro\al  .\iriia;i  I'a.ioiy,  who  follnwiil  N'aii.iinil 
Physical  IjiborailKiy  it  tlliiHls.  Tin.  absolute  nccuiacy  ol  the 
nii'tii.'iis  ai>]iears  t<>  ti«  rstahhsln'il  as  ol'  a  hi'rh  or.ler. 

New  methods  of  le>t  \ui\c  been  devehipetl  during  the  year 
in  order  to  deal  with  new  re<piests;  the  difliculty  of  ths 
e.\perimeiits  called  for  is  steadily  increasing,  and  greater 
complexity  in  the  models  has  made  it  important  to  consider 
new  ntetli'i.ls  nf  holding  them,  as  to  tret  the  necessary 
mechanical  stnni/tb  without  undue  aerodynatuieal  etlectfl, 
which  may  be  large  unless  the  utmost  cautioii  ia  observed. 

It  is  believed  that  the  new  methods  have  now  been  estab- 
lished beyetid  tbe  experimental  stagei  and  will  form  part  ef 
the  aceumnlated  experience  of  the  divudon. 

Experiments  on  .Airship  Models 

Much  work  on  tbe  resislauce  and  stability  of  aiishipa  ha* 
been  carried  out  during  the  year,  both  on  the  non-rigid  and 
rigid  types.  Tbe  resnlls  when  applied  in  i>raetiee  have  proved 
to  be  very  valuable,  having  led  to  the  economy  of  time  which 

followH  fntrn  tbe  success  of  the  first  attempt. 

Work  <in  sere«>n«t  for  the  shielding'  <if  airshi|'S  ha.s  also 
received  consiijp  ralil.'  attention.  The  strncturo  of  eddies  is 
very  coni]ilix.  hut  UM'tbods  have  ln-en  .ievised  whereby  the 
n.-i'cssary  observations  an.l  ■i'.hmIs  lari  lir  mail.'.  Tin-  iron' 
nflvanced  results  of  the  ;iivi  st,^-at)<iij  are  luiw  bt  .  oiunii.'' 
axailable  an.l  will  slmrily  nnrli  iIm'  viai;e  at  which  a  report 
.•an  be  made  .in  tl.i  iiii  tioii  «u  ilie  air  in  the  neichborliiMHl  .it 
an  airsiiip  -liid  innl  s,-|-,.fn. 

Kurtli.-r  nn  I -t I'.'.-il lulls  haM'  been  carried  nnr  u]:  (lie  ciimtih- 
riiitn  of  kite  tiall."iiis  in  diri'i't  .■iiiiiicclin'i  w;tii  tln'ir  ii-i  nn 
the  full  scnie.  and  inoiiittcalions  have  be«i  iudic«teU  which  are 
now  eommonly  adopted. 

Expcriineiits  on  Models  of  Air])lane  Winjts 
The  w.irk  ..n  a.'rof.uls  has  coseii-il  ili.-  usual  (ield.  wlii.li 
includes  Work  on  new  sections,  the  ctl.r:  nt  .'ninliinaliiins  of 
planes  and.  in  particular  diiriiif;  this  year,  the  aerodynamic 
l>ro|fii tu's  of  triplanes.  rtefminafions  of  winir  form  due  to 
the  s;i<.'^in^  of  the  fabric  lia\e  been  reproduced  OU  a  model  oud 
the  vnrinti.'ti  of  win'.''  cliarai'IeristlCS  dependent  OB  SUCfa 
det'orinutions  has  been  determined. 
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Lxperiiueiit^  un  (loiii)tlete  Modrl!'  of  Airplane*  and 

Tbe  results  in  the  7  ft.  cliaiiuels  have  pn)vcd  (bat  the 
increased  scale  and  tipe«d«i  made  avaiUUe  do  not  lead  to 
appreciably  different  results  from  thoBS  obtaiiwd  in  (he  aznaUer 
channels.  Tbe  advantages  of  a  hirger  eectioo  of  ehaimel  wrt 
eonfltdenbie  in  dealing  with  complete  modd  aupIiDes  as  the 
neefaMiiad  Mcancy  of  coostnietion  eu  he  earned  to  forther 
leoctb. 

The  Bvaiber  of  tcets  do  complete  models  has  again  been 
<Qiitid«rtblei  and  recently  two  vcn-  a<-ourate  and  complete 
modele  have  been  eoastriMtcd,  one  at  the  National  Physical 
Laboratory,  MmI  tbe  (rther  at  the  Koyal  .Vircrnt  t  Ktu  iory.  on 
which  work  will  continue  for  t-i>ni|>arison  with  lull  smle 
oliM-narioii  »('  Hliiliilily  lunl  |ici  f<nniaiirc. 

Tlie  results  stj  obt.'^ined  ari'  nls<i  UM-fiil  for  the  caleiilalioii 
III    tl.i'  lunti.iii  lit   111!  air|ilimi'  when  I'nni.'  or  whru 

l<M>l'iiiii,  <-uniiiti<iiih  111  vvliii'h  tin-  aertxiv  iiaimcnl  n  .niiilious 
react  directly  on  the  stress  imilileiiLt  coniiCfStii  wiili  aero- 
iiaiitii-s.  (fcnenil  melhods  of  dealinjr  with  tin'  ^^l<>!lL'ths  of 
air  |iiaiit-s  and  iiropellers  come  ii|>  for  consiiict aNi  'i  l  i m  iini- 
to  nine  ami  where  tim'ssnrv  the  cnlculntiotis  are  sijt>|ilt'iiif"iil('il 
bv  aiiilii loiial  exj>erinienl>  diri'id.-il  t(iuatii<  the  dftfi'mination 
of  till'  forces  acting.  The  euuditiuD»  of  tiight  ar«  continually 
<-iiaiii;in<:  and  are  aeeoniMuiied  by  tmh  proUene  mpiiring 
(iolution. 

Teet  on  Airplane  Bodice 

Tbe  eiperinent-s  under  thb  heed  refer  mm  partienlvhrtA 
the  body  as  formiui;  part  of  the  vheie  aiiplane  etmeture.  The 
eonditiooe  of  diape  are  flxed  partly  by  aenid|ynamical  consid- 
eratioBS  bnt  on  the  whole  more  by  the  eiie  of  engine  employed. 
The  increase  of  resistance  of  the  body  due  to  the  slip  stream 
from  the  propeller  is  im|iortanl,  and  for  both  pusber  and 
tractor  typea  baa  been  nin<le  the  sebject  of  direct  experiacnt. 

Stability 

In  this  section  very  little  m  w  iri^  und  has  been  broken,  but 
the  applientiuns  and  detailed  analysis  have  received  much 
attention.  Some  work  has  been  carried  out  on  the  stability  of 
kites  and  kite  balloaos  in  addition  to  that  of  airsbipa  which  has 
already  been  referred  to. 

Propeller!< 

A  number  <if  propellers  hnvo  been  tested  durini:  the  year, 
mostly  in  a  wind  channel,  hut  occasionally  on  the  whirling 
ann.  The  subject  of  the  airflow  round  o  propeller  has  been 
investiCTted  from  the  point  of  view  of  desiptl.  and  tile  investi- 
gation has  led  to  an  addition  to  tbe  theory  of  di'>i^'n  which  is 
expected  to  ensure  greater  certainty  in  produeiu^-  a  ]>ropeiIar 
which  ii  suitable  for  a  special  purpose.  Tbe  work  has  gtven 
an  eiplanation  of  a  large  part  of  the  empirifial  deaign  iiiietoi* 


whi(  h  liavc  lit  1  11  iiMil  ni  tin-  |ia>t.  The  theory  in  its  new  form 
has  a  ilirc'c!  )ic;inin,'  on  (he  I'lobleiii  ol  tin'  l.clii'ntiter.  and 
sliows  reaiwn  for  large  errors  in  ajiplying  the  older  methods 
of  calenlation  to  the  problem  of  direct  lift. 

Sprrial  Invcdtigationu 

During  the  Mar  u;i  nu.ilxsis  has  been  nimic  i.f  ll.c  pi'i  fnrtn- 
aiu'c  of  aii|ilaiic--  a>  im-a-ured  by  tests  on  tlu'  full  sralt'.  The 
conclusions  readied  are  of  very  direct  praitnal  api'iirallon, 
and  it  is  hoped  that  they  will  lead  to  inipniM  il  )>.'t  fin  tnaiice 
by  dircetiiit'  uttcnlioti  !<■  the  sahcht  Icalmcs  .1  iiii|i<irlaiirf  in 
the  desi>ni  <if  a  nimln  n  air|i|ai;t'. 

Calculations  have  been  made  of  tlte  trajectories  of  aerial 
bomba,  and  the  ezperimenta  on  radiators  have  been  eonliDued. 

Anoy!«  Rewcarrh 

Til  a  large  extent,  the  work  on  alutniniini  allovs.  w  hich  has 
Uci  u  carried  on  throughout  the  year  wuli  ilic  unate-it  jiossible 
energy,  has  been  devoltnl  to  tlie  immediate  practical  requi^^- 
ments  of  aircraft  construction.  A  very  larue  amount  of  work 
lins  been  earriod  out  nnd  ii  long  liitt  of  reports  on  a  number  of 
points  of  tirst-rate  importance  hafs  been  submitteil.  in  the  fliat 
place  to  the  Advisory  Committee  oti  Aeronautics  and  to  the 
various  Admiralty  and  Army  autboriticM  ct>ncemed  with  air- 
craft eooatmction.  More  recently  the  Adxisoiy  Committee  on 
Aeronantles  baa  fbnnad  a  sab-eomniittee  to  deal  with  light 
alloya»  and  on  tbia  aub-eonmittee  the  laboratoiy  ia  represented 
by  tbe  aaperintcndent  of  tbiB  departUMil  The  work  of  tbia 
aub-eommittee  i»  alraai^  making  itnelf  felt  in  a  eonaidafaUa 
hiereaae  in  the  anoimt  and  urgency  of  the  work  required  of 
the  department  in  connection  with  lij^A  alloya.  At  the  atme 
time  it  is  gratifying  to  And  that  a  conaideiabte  number  of  these 
results,  thanks  to  the  activity  of  the  subi^eounuttee  and  the 
rejireitentatives  of  the  Air  Board  npon  it,  are  finding 
irnmedinte  translation  into  practice.  The  work  of  the  depart- 
ment in  this  connection  may.  therefore,  reastmnbly  claim  to 
have  a>Msl('<l  to  a  mntciial  cMi m  in  the  development  of  the 
very  marked  itiipro\  cna'tjls,  jiarticnlariy  in  aeronautical 
en>fines.  which  liaM?  bien  achieved  durinp  recent  months. 

DniHiig  the  year  tliere  lias  nWo  t>ccn  a  niarkeil  rcxixal  in 
connection  with  those  aspects  nt  ,'i  r„  in  li.-nl  .illny-^  uliidi 
Iinvc  bwn  earrieil  on  under  tlic  .iiispii  i'^  ut  the  Alloxs  l\.-rari-h 
I  I 'iirnitfee  of  (111'  1  ii-l il uliim  i<\  .Mechanical  KnijnuTis.  Much 
I  if  this  work  overlaps  and  interlocks  with  the  work  reijiiii  pd 
for  imtnediate  aircraft  purpose*,  hut.  thanks  to  the  in'anfjs 
from  the  Alloys  Resenvcli  < ■ninniittee  of  tlic  Insiitutioti  of 
Xlechanical  Ktipineers,  and.  through  them,  from  the  Indiwl rial 
Research  De|iartnn ni.  it  has  been  possible  to  investigate  a 
anmibar  of  nmttri  s  of  broad  and  fnndamentnl  interest  in  con- 
tteetion  with  tlie  whole  question  of  aluminum  alloys  and  their 
fntnre  naa  and  devdopiDent. 


Offer  Spmoe  for  Aiiplanes 

Aa  a  fMOlt  of  a  oonferenre  held  at 
WaaUngtoo  between  anthortwd  repre- 
aentatlTce  of  spruce  roanufacturen*  of 
Oreiron  and  Washlnn^on  nnd  representa 
lives  of  the  SIkiiuI  Corp«.  the  Aircraft 
Production  Hoard,  tlie  UritUli.  French, 
mill  Ifnlinn  mi.tslnns  new  in  Wnsliinstoii. 
ami  till-  lumber  ciuiniiltlcc  of  the  National 
t'ouncii  of  Defense.  Hmvaril  l^.  .layno  and 
K.  .\.  fionty,  of  Orciroii.  iii-o|wi-ed  mi  be- 
lialf  of  the  spruce  men  to  furiiUli  aircraft 
Rprue<^  for  tlie  eoroine  year's  big  imgiaB 
at  $105  |M>r  l.tXX)  feet.  Hits  prlee  la  ahoot 
one^iaU  that  which  iiaa  been  paM  np  to 
now  by  many  of  the  airplane  maniolae* 
tnrera.  Ibe  prlee  appllta  to  the  aUlca' 
needs  aa  wcJI  aa  to  ttaeae  of  tbe  United 
States. 

If  It  Is  finally  approve*!  by  Government 
authorities  it  will,  In  the  oidnbin  of  the 
lumber  niimmlttee,  niii|Uesl b malil y  result 
In  a  big  saving  oo  spruce  requirements. 
Spee^jtcartsas  Propmtd 

The  apectflcatlons  which  have  been  pro- 
posal by  the  spruce  men  and  which  re- 
ceivetl  the  Informal  approval  of  the  Gov- 
ernment's repwacntativea  prcaeot  are  as 
follows ; 


TA/<  An<  L'  in.  to  In.,  im  lusiv.  A( 
l.-iisi  (Ml  per  cent  to  tio  2  iu.  and  4  In. 
iiiicix.   .Not  more  than  40  per  cent  S  fa.,  S 

in.  ami  «!  In.  thick. 

ivi<yr/i.  -All  to  he  1  In.  and  wider,  not 
over  It)  |H-r  cent  under  5  In.  wfdew 

i^ntrfii.— Fifty  per  cent  to  he  19  ft.  and 
loHKcr.    Vitty  |ier  cent  to  be  4  ft.  and 

longer. 

iframrftrn-nl. — Width  and  tlilikness 
fracti<uial.    I.eiiKths  in  niultiples  of  1  ft. 

drain. — All  lumber  3  in.  and  thicker 
shall  lie  not  less  than  70  jM'r  ti'iit  vertical 
frrain  of  an  ancle  of  4:'i  dec  to  IH>  dci:.  on 
each  carliiail  lumlHT  "J  in.  thick  shall 

be  nnf  !•  —  t'liiii  -'111  per  iciif  vrilcai  jrrnlii 
of  an  aiiKlo  uf  -io  den.  to  !Ni  dei;.  ou  each 
carload. 

Oradet. — ^Tbe  grades  agreed  to  are  as 
fMknra: 

Cnafot  Agreed  Upon 

The  CO  per  cent  of  all  luml»er  18  ft.  and 
longer  shall  be  clear  four  sides,  straight 
grained,  not  leaa  than  six  annular  growth 
rings  tor  each  1  In.,  sonnd  and  well  manu- 
faelured.  free  from  shakiis,  spiral  and 
curly  Rraln. 

Tills  crnde  will  admit  of  i>rl>:lii  sap. 
wane,  (linworm  holes,  sliirht  variations  In 
sawing,  or  other  defects  that  will  not  Im- 


|:iir     It-    iis«>f Illness    for    wing  beams. 

Tbe  ."Vii  per  cent  of  all  lumlicr  t  ft.  and 
loncer  shall  yield  dear  cuttinirs.  stralclit 
;:ratned,  not  less  than  six  annular  icrowth 
rlnga  per  each  1  In.,  eonnd  and  well  maan- 
factnred.  free  from  ehake,  spiral,  and 
curly  grain:  some  mar  contain  knota, 
pitch  pocketa,  wane,  pinworm  holes,  slight 
varlntlotis  In  sawlnir.  and  other  defect.s 
that  will  tiDt  Impair  its  use  for  tbe  imr- 
pose  Intenrled.  iirovidin;:.  however,  that 
each  jilii-i-  tnil-^l  iHiiibi.  i',  fur  bii\iT.  clear 
straifllit  (fraiii.  i  nrtir..-^  frmn  ^  ft,  ti>  IT-ft. 
Icli;;tlis.   wlil.  li   -.li.ill    Kill    ri.  hull'  nM  r  5 

per  cent  of  sucli  <'iitiiims  i  ft.  lo  7  ft.. 
Inclusive. 


.Vnti-.Aircraft  Control  Sy*>teni 
.\  lH)ari|  of  otliii-rs  to  consist  of  Maj. 
r.lnier  .1.  Wallace.  Cuast  .\rlillery  »'or|>s; 
Slaj.  <'harles  T.  libliard.son.  Ordnance 
lieimrimpnt :  ('apt.  .ia<-i>b  H.  Coward. 
Coast  Artillery  t'orps.  Iielached  Ofliceni' 
List;  and  Capt.  George  R.  Allln,  Field 
Arltllcr}-,  Detaeheil  Offlcers'  l.lst.  Is  ap- 
pointed to  niivt  at  Fort  Monroe.  V:i.,  at 
the  call  of  the  senior  member  ii>  in\i  «il- 
irate  ami  reisirt  uii'in  anti-aircraft  tire- 
conlrnl  -\ .,1,111  whi.h  will  be  commin  tO 
tiolii  liraurhes  uf  the  Ari  tilery. 


« 


Digitized  by  Google 


$640,000,000  Appropriated  for  Army  Aviation 


On  July  24  President  Wilsou 
signed  the  bill  appi-opriating  $640,- 
000,000  for  the  enlargement  of  the 
Air  Senice  of  the  Army.  We  give 
herewith  two  stateinenta,  one  by 
Brig.-CSen.  (Jeorge  O.  Squier,  Chief 
Signal  Officer,  and  the  other  by 
Howard  E.  Coffin,  ehaimian  of  the 
Aircraft  Produetiou  Board,  outlining 
as  far  aa  it  is  possible  to  do  so.  the 
plans  of  those  eharged  with  the  ex- 
penditure of  the  appropriation: 

Statement  of  Gen.  Squier 
"  I  ara  not  lierc  in  m;ike  |iutili<-  mir 
plaiiN  or  (o  imliike  in  |>roi>hetle  Hiniren. 
TliP  eli>sest  estimate  I  can  ulve  Is  alMMit 
this:  Thiit  the  Allle<l  (loverumeiits  hare 
(letermlneil  to  enter  tiermnny  liy  the  air 
route  and  the  United  States  (iovernment 
Is  Koini;  to  itroviUe  onnuKh  machines  to 
make  itself  felt  In  iiutlluK  this  jiroKram 
tbroush. 

"That  is  not  saying  that  wp  will  con- 
Rtruct  'J:.'.iHM>  alritlaues  or  I,()ini.<kk»  or  ten 
or  a  dozen.  If  I  knew  hon-  many  ma- 
chines we  would  or  eouhl  construct  In  a 
year  I  wouldn't  lell,  l>ecause  it  would  Ik- 
teliini;  ron  Hindenliiir);.  tuid  he'd  thank 
us  for  the  lnformati<in.  The  l>est  time  to 
tell  the  enemy  alwrnt  any  military  progrnm 
Is  after  that  ]>roi;riira  has  heen  carried 
out. 

"(Jennany  announced  her  42  centimetre 
inins  by  bauttiiK  them  up  to  the  liatile 
line  anil  flrlnit  shells  of  hitherto  unheard 
of  caliber  into  Iteli;iuni.  After  the  kuujs 
were  built  and  plao'd  and  in  o|H'ratloii 
she  cDcouraKe«l  the  pn-ss  in  elorlfyinK  the 
results.  Tlie  Oermans  are  a  nation  of 
preas  asenls,  hut  they  never  let  puhllcKy 
tamiier  with  a  fJovernment  secret. 

Air  Route  Into  Germany 

"  Of  course  the  public  wants  to  know 
what  we  are  RolnR  to  do  with  the  $ttlO,- 
Ono.ono  which  Conpress  has  appropriated 
for  the  aviation  service.  Well,  It's  safe 
to  .say  that  we  will  spend  thnt  money  ami 
proliably  mui-h  more  on  the  air  route  Into 
Gerinnny.  Tliat's  about  all  we  are  goiuK 
to  say. 

"  Civilians  are  continually  asking. 
'  What  are  your  plans?  '  It's  hard  to  c«in- 
Tiii(t>  some  business  men  that  an  elflcli'iit 
military  program  Is  not  a  plan.  Imt  many 
plans.  It  ought  to  Include  all  the  plans 
there  are  In  order  to  meet  and  defeat  (he 
fellow  on  the  other  side  of  the  firing  line, 
and  you  may  l>e  sure  he  has  not  been  ad- 
vertising his  Intentions. 

"Tlie  public  ought  lo  he  educated  In 
(he  iwychology  of  war.  to  be  taught  the 
swift  opportunism  which  must  lie  em- 
ployeil  in  carrying  out  any  great  military 
enteri'rise.  The  essem'e  of  strategy  Is 
surprise.  In  many  re^iK-cts  war  Is  the 
polar  opimsite  of  regular  business,  as 
business  Is  generally  eonsldereil.  The  cap- 
tain of  Industry  S4'li4>mes  out  his  work, 
sometimes  looking  years  ahead.  He  plans 
to  o|ierate  In  settle^!  communities,  or  com- 
munities whose  growth  and  <-<mdltlon  can 
be  fiilrly  well  calculaliil.  Hut  the  ver.\ 
spirit  of  warfare  Is  shift,  change,  im 
p*>rniiinrtii'y.  .V  ("Ii-ueral  on  the  field  I" 
Working  against  a  hidden  foe  whos<- 
s<'lenci'  and  wit  are  constantly  employed 
for  the  wriK'king  of  (hat  (leiienirs  plutis. 

"How.  then,  n>nld  I  say.  if  I  would, 
what  .Vmerlca's  aviation  program  will  Im' 
fur  the  nest  sis  months  or  a  year?  If 
you  will  show  me  »'oii  HIndenburg's  pro- 
vision for  air  attiick  during  the  coming 
winter  and  spring,  then  I  might  tUvulge  a 
few  Yankee  iilans  to  counter  1(. 


Cott  from  ilfiOO  to  t75flO0 
"  People  who  are  so  cocksure  about  our 
determination  to  build  2*^.000  airplanes 
seem  to  tie  liisptretl  with  the  notion  that 
aet'os  are  all  made  on  the  same  jMittern. 
turned  out  of  the  factory  as  alike  as  two 
i'uIh's  of  sugar.  As  a  matter  of  fact  air- 
planes vary  in  cost  iM'tween  fSNNK)  and 
JT.'i.tKKi;  and  a  <-omprehenslve  aerial  pro- 
gram must  include  everything  from  a  sim- 
ple schcMd  machine  lo  a  flying  dread- 
naught.  New  Inventions  are  conlinaally 
lieliig  lri«Hl  out.  new  appiiaiK-es  and 
uiiNleis  must  t>e  in.siallet)  In  order  to  keep 
up  with  the  times — or  a  little  ahead  of 
theiii. 

"The  tiermiui  fleiieral  Staff — that  mys- 
terious iMsly  working  and  thinking  all  the 
time  somewhere  iH-twei'U  Keriln  anil  Con- 
.<lantinopl*> — isn't  going  to  let  things  re- 
main at  a  standstill  over  there,  and  wc 
ma.v  lie  called  upon  to  n-vlse  our  wh<ile 
s.vslem  in  onler  to  wreck  tiieirs.  That  is 
war,  which,  as  I  have  explalmil,  is  the 
most  elastic  thing  In  the  world. 

•■  \  recently  ciiIiUnI  reisirt  <|Uotps  the 
German  commander  of  aviation  as  saying 
that  Amerlmn  aviators  will  fall,  among 
other  things,  through  lack  of  courage. 
That  tienniin.  obviously,  has  never  en- 
countered an  .Vmerlcan  flier  In  action." 

Mr.  Coffin's  Statement 

"The  program  must  Im-  carrhvl  out  with 
a  proni|iliiess  e<pial  to  that  flisplaye<l  by 
fongiess  In  passing  the  measure.  It  Is  a 
task  demanding  all  the  initiative  niid 
power  of  .\merlcan  iiniustry  for  Its  inn- 
summation,  and.  Just  for  that  n-ason,  one 
to  which  the  nation  will  respond. 

"  All  world's  records  for  Industrial  de- 
velopment of  a  new  art  must  Ih<  broken. 
Whatever  crimes  may  later  be  laid  at  the 
(bior  of  those  who  ore  to  dlro-t  this  work, 
that  of  Inaction  or  slowness  in  ac«-4im|illsh- 
meiil  must  tiol  l>e  one  of  (hem. 

"  We  are  pre|iar*>ii  lo  go  ahead  at  once 
with  the  exiianiled  plans  which  the  ai>- 
propriatbin  makes  possible. 

"  One  word  of  cnutbm  only  ne(-<l  be  said 
here.    Under  orilinary  <*oudltiuns  at  least 


a  year  would  l>e  rcqulretl  for  the  Indas- 
Irial  preparation  which  this  program  de- 
mands. Yet  we  have  no  such  length  of 
time  in  which  to  iierform  the  task  now. 

"  In  spile  of  our  previous  Inexperience 
iu  <|uaiitiiy  prtKluctlon  of  lighting  |ilaue«< 
We  must  liave  thousands  of  iliem  for  next 
year's  use  to  make  (he  ctiritriliution  whicli 
the  allies  expect  of  us. 

Mutt  AtcaU  Retulit 

"  It  must  l>e  rememliereti.  therefore, 
thai  a  few  m<intlis  will  ne^-essarlly  elapse 
l>efore  the  outward  results  of  our  indus- 
trlal  effort  will  slitiw  In  the  shaiM^  of 
quantities  of  flnlshMl  lighting  maclilnes. 

•■  It  may  be  anmiuncwi,  however,  that 
most  grHtifying  ]»rogress  on  this  pn-lim- 
inary  organization  already  has  lieen  made 
during  the  l:ist  few  we<'ks,  and  if  It  pro- 
gresses in  the  future  at  the  strlile  that  has 
Imh'u  develoiHMl  (here  ne«'d  be  no  fear  as  to 
.Viuerlca's  (msition  in  the  aircraft  field  by 
next  summer. 

•'  Within  a  comparatively  short  time  we 
shall  hjivp  enough  of  the  typo  requlri'd  for 
traildng  the  thousands  of  tueii  who  will 
i-onstitiite  a  contribution  lo  the  winning 
of  the  war  equal  in  importance  lo  the  pro- 
duction of  tuachlnes. 

"  .\mcrica  Is  the  last  great  reservoir  of 
material  for  war  pilots  as  well  as  for  air- 
planes. .Mrofldy  three  of  the  twenty-four 
big  new  training  fields  arc  completetl  and 
Instruction  on  them  has  begun.  Others 
are  lieing  rusbe<l  lo  completion. 

Ordert  Plact^ 

•'  I Jrders  for  training  ni;n-lilnes  were 
placeil  Weeks  ago,  and  shipments  of  the 
first  output  already  have  lMM>n  made.  The 
output  of  this  most  m-ce-ssary  type  will 
continue  to  Increa.se  rnpidiy.  as  we  al- 
ready have  plants  experienced  In  their 
luanufaciure. 

"  One  hundred  and  ten  thousand  offl- 
(•era  and  men — an  army  of  the  air  greater 
than  our  stninllng  army  of  a  few  luonths 
ago — will  Ik-  neetlcnl.  The  whole  project 
Is  one  which  appeals  to  the  imagination  of 
our  |>t>oplc  and  to  the  genius  of  our  Amer- 
ican engineers." 


rw*  .S.-rvltf 

A?«rt-.\iRCBArr  Gcs  o."«  Tiir  Italia.n  Fbo.nt 
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Mauufat'turers  Aircraft  Association,  Inc.,  Organized 


III  view  of  KevernI  iTrnneous  Btatetuoiitd 
vvhicb  bave  bet>ti  udkIc  in  the  inilillo  prv88, 
relative  lo  tlif  .MiiiiufiictiircrM  Alrcnift 
Aaaociutiou,  Aviatio.n  iiriitts  tbe  folluwitiK 
8tatciiic-iit  iiUiuH  I'.v  tho  C'hairm:iii  of 
the  I'ultlli-ity  Coniinlttee.  Fay  L.  Kiuiroti' : 

At  11  ineetine  bcid  July  24  in  tlie  Inw 
otliii-s  of  ('risp.  HuiiUall  &  <'rif|'.  \\v[h 
known  pntenc  altorneyc,  tbe  iilr  inaiiiiriK-- 
tiires  of  tbe  l  iiltwl  Stiitra  iMioltil  tlulr 
patent  Interests  for  tbe  go(Kl  of  the  Gov- 
ernment and  formed  n  new  orpinlzailnn 
known  us  tbe  Munufueturers  Aircraft  As- 
sociation. Ine.  liy  the  terms  of  their 
aereemeut  the  various  iMttentis  owned  by 
the  iudlvlilual  iueinl)ers  are  lo  he  taken 
over  and  mi  eross-llcon»od  that  their  use 
nioy  Ik-  made  universal  to  all  engaged  in 
the  tudUNtry. 

This  action  comes  as  a  result  of  a  num- 
ber of  (wiferencc*  held  In  WiishlnKt'Ui 
by  the  members  of  the  Xatlonnl  Ailvlwiry 
Committee  for  AeronautICK  nud  the  offi- 
cials of  the  Army  and  Navy  and  the 
Manufacturers  Aircraft  Asii4H-Iatio)i. 

Ill  January,  lltl".  the  !<e<Tetary  of  War 
and  the  Secretary  of  ihe  Navy  reque8to<l 
the  National  Advisory  Committee  for 
Aeronautics  to  InvestiRnte  the  aircraft  sit- 
uation and  recoininend  n  sohitiou  for  tbe 
problem  In  jwitent  lltlcnrlon  which  had 
arisen  between  the  Wrlcht  Martin  Corp. 
and  the  CurlisN  Aeroplane  &  Motor  Corp. 
As  n  result  of  the«o  meetlnxx  a  spwlal 
sub-committee  on  patents  was  estaldlsheil 
ot  tt  regular  nieetinc  of  the  Kxecutlve 
Committee  on  Fehmary  10.  ctmHiKttng  of 
Charles  l>.  Walcott.  chairman:  .S.  W. 
.Stratton,  .><.  D.  Waldou.  and  I.leut.  J.  II. 
Towers,  I'.  .S.  N.  In  May.  11»17,  Judge  W. 
Benton  Crisp.  Frederick  I',  Fish  (Mr.  Fish 
was  not  able  to  H«'rve.  and  therefore 
Charles  Xeave,  his  partner,  acted  In  his 
place)  and  I>r.  W.  F.  Durant  were  added 
to  the  sub-couuilttee  on  patents,  the  latter 
servlni:  as  actluK  chalnuan. 

Previous  to  this  time.  Howard  K.  C<jtfln. 
chairman  of  the  Aircraft  Productbm 
Board  and  a  member  of  the  Council  of 
National  Hefense.  and  Sydney  C.  Wal<lim. 
of  the  AlriTsft  l*roductlon  Boanl,  bad  bad 
ttevenil  (Muferences  with  the  aircraft  man- 
uf.n-turers.  and  at  the  time  of  the  Aero- 
nautic .Show  in  New  York  sugKested  an 
a!<!VK-Iation  which  later  was  formed  under 
the  name  of  the  Aircraft  Manufai'tnn-rs 
.\!<.<ioclatlon.  Meetings  were  held  In  Wash- 
ington on  March  2.1.  June  is  and  July  10. 
11  and  12.  to  which  repn'sentatlves  of  the 
aircraft  manufacturers  were  invitnl. 

.\fter  many  weeks  of  con.tultatlon  and 
delllieratlous  Ifetwwn  Ihe  Interested  par- 
ties nil  agreement  was  drafted  by  Mr. 
Crlsi>  and  Mr.  Nenve  and  re|iort(il  to  the 
Riecullve  Committee  of  the  National  Ad- 
visor\'  Committee  for  .\eronauth-B.  which 
agreeiueiit  was  Anally  approved  by  the 
K\e<-ulive  Committee. 

When  these  negotiations  were  started 
tin-  task  of  bringing  all  of  the  parties  iii- 
len'Ste*!  together  se<-meil  Insitriuounlnlile. 
I'lii  actuated  by  patriotic  lmi>ulse.«  it  was 
Bimlly  agreed  at  the  lust  regular  m«H-iiiig 
of  the  Aircraft  Manufacturers  Ass(»'lation 
held  In  Washlugt<jn.  that  the  cniss-lieens- 
ing  ngreement  anil  license  lw>  corupleteil. 
and  a  recommendatlou  made  for  the  for- 
mation of  a  corjs^ratlon  under  the  laws  of 
thi'  .state  of  New  York  to  I  e  known  as  the 
Miiiiufaclurers  Aircraft  .\ssocintlon.  Inc. 

This  reconiniendalion  was  followed  and 
for  the  pnr(ioses  of  ke<>iilng  the  organl7j)- 
tion  free  from  iiartisati  Infliieiices  in  order 
that  the  l>(>Kt  Inlen-sts  of  all  stockliohlers 
therp<>f  miebt  l»e  iiiniiage<]  and  dlro'ied 
during  the  first  five  years  of  Its  exIsteiuH- 
under  a  definite  and  fixed  policy.  It  was 


decided  In  pla<-»'  tile  omtnd  of  the  ossocia- 
iloii  In  the  bands  of  three  voting  trustees, 
coUHlstliig  (if  Judge  W.  Benton  Crisp,  Jo- 
sepli  S.  .Vmes,  professor  of  the  l»c|*arl- 
meiit  of  riiysk-s  of  Johns-llopkliis  I'nl- 
versity.  whom  It  will  l>e  remeuiliercil  was 
re<-eiitly  s<'iil  abroad  by  rresld<>nt  Wilson 
as  a  member  of  a  commission  delegatiM  to 
investigale  sclentitlc  subjects,  and  .Vlberl 

H.  Flint,  the  vice-president  of  tbe  L.  W. 
F.  Engineering  Com|iai>y  nud  vice-presi- 
dent of  the  Aircraft  Manufacturers  Asso- 
ciation. 

Of  these  lhre«'.  one  represents  the  Man- 
ufacturers Aircraft  AsstKrlatlon.  Inc..  one 
the  Curtlss  and  Wright  Interests,  and  the 
third  Is  n  neutral  elected  by  the  other  two. 

The  <llreclors  of  the  .Vssocialiun  are: 
Frank  II.  Itussell.  of  the  Burgess  Co.  of 
Marbleheutl.  Mass. :  Albert  H.  Flint  of  the 

I.  ..  W.  F.  Knglneering  Co. ;  John  1*.  Tar- 
box  of  the  Curtlss  Aeroplane  &  .Motor 
Cor]>. ;  Harry  Bowers  Mingle  of  the  Stniul- 
ard  Aero  Corp.:  B.  Foss  of  the  Slurte- 
vant  Aeroplane  Co.;  Oetirge  H.  Houston 
of  the  Wright-Martin  Aircraft  Corp.;  H. 
I-:.  Tallsit,  Jr.,  of  the  Dayton-Wright  Aero- 
]>lane  Co. 

Tbe  offlc<-rs  of  the  Association  are: 
Frank  H.  Huss4'll  of  the  Burgess  Co..  pres- 
ident ;  Albert  H.  Flint  of  the  I,.  W.  F.  En- 
gineering Co..  vU'e-presldent  :  Harry  B. 
Mingle,  of  the  Standard  Aero  Corp..  Ireas- 
iirer;  Benjamin  S.  Foss  of  the  .Sturtevnnt 
.\eri>plane  Co.,  se<-reiary  aiul  Benjamin 
I..  Williams,  assistant  secretary. 

Judge  W.  Benton  Crisp,  one  of  the  trus- 
tees, well  known  as  Henry  Ford's  attor- 
ney ill  tbe  Seldeu  patent  «ise.  tbe  counsel 
for  Curtlss  In  the  Wright  vs.  Curtlss  liti- 
gation and  representative  of  the  Hudson 
Interests  In  tbe  Hudson  crank  shaft  case, 
was  relalne<l  as  general  muiisel. 

By  the  terms  of  the  cross-llceuslug 
agreement  any  rcsiKinsIble  manufacturer 
of  aircraft,  or  <me  who  Intends  to  liecome 
a  bona  fide  |>riHlii<vr  of  same,  or  any  man- 
ufacturer to  whom  the  Fnitetl  States  (;ov- 
ernnieiit  has  given  a  eimtract  for  the  con- 
struction of  ten  more  airplanes,  or 
any  i>erson.  firm  or  corisiratlon  owning 
or  controlling  UnltiMl  Slates  imtents  relat- 
ing to  aindanes  may  iH-^-ome  n  |mrty  to 
the  voting  trust  ngreement,  provbled  for 
In  the  by-laws,  and  <-an  (piallfy  as  a  iiiem- 
l>er. 

It  Is  the  purpose  of  the  assocIatUm  not 
to  curtail,  but  to  open  up  the  industry  in 
onler  that  Ihe  Government  ofBciala  and 


airplane  manufacturers  may  not  at  this 
time  lie  under  any  improt>er  or  unfair  re- 
straints. 

.\ll  patent  litigation  relating  to  air- 
planes between  memliers  of  the  associa- 
tion ceasi>s  aiitoiiialically.  and  the  air- 
plane industry  Is  therefore  left  free  to  ex- 
pand to  any  limits  desired  or  required  by 
the  unusual  demands  of  the  war. 

(>oggI(M  for  Aviators 
A  goggle  designed  for  use  by  aviators 
has  several  Inten-sting  features,  different 
from  anything  pri'vioiisly  produced.  The 
glass  used  in  this  goggle  has  been  tested 
by  tlie  I'udorwrllers"  Ijilsiratory  of  Chi- 
cago uiid  by  tbe  .\rmy  and  Nnvy  ami 
other  Government  Laboratories  and  found 
Ideally  sulteil  for  the  purpose  It  is 
InlendtHl. 

Tbe  glass  Is  called  "  Itcsistal."  and  is 
manufacturetl  by  .sirnuss  &  Buegelelson, 
Warren  Street,  New  York.  It  Is  made  of 
two  pie<-es  of  glass  with  au  Intervening 
layer  of  celluloid,  welded  together  lu  such 
a  manner  as  to  form  one  perfect  whole, 
which  Is  waterproof  and  not  alTecteil  by 
any  conditions  of  bent,  cold  or  moisture. 
The  c<lge«  of  the  glass  are  not  8eale<l  and 
nothing  Is  used  In  the  manufacture  that 
is  nflfected  by  moisture  or  air. 

The  glass  Is  bent  to  conform  to  the 
curvature  of  the  fnc<>  and  gives  an  ex- 
treme limit  of  side  vision  as  well  as  au 
unol»8tructe<l  vision  In  either  direction. 
Less  than  five  degrees  of  vision  at  the  side 
arc  cut  off  by  the  goggle. 

The  frame  Is  extn'mely  comfortable, 
warm  and  durable  and  Is  made  to  fit  any 
face.  A  cushion  of  rubber  Is  mounted  aa 
a  pad  lu  addition  to  tbe  usual  velvet  silk 
chenille  providing  a  comfortable  liearlng. 

If  cracked  by  a  blow  or  concussion,  no 
)>arlh-leH  become  detached  and  there  can 
never  Ik-  flying  pieces  of  glass,  no  matter 
how  Uidly  the  glass  may  be  bit.  Even 
after  it  is  cracked.  It  remains  airtight  and 
watertight.  It  docs  not  discolor,  scratch 
or  distort  the  vision  and  Is  as  transparent 
as  an  ordinary  sheet  of  glass. 

This  glass  «in  als<i  be  made  In  any  de- 
sired colors,  such  as  nmlcr,  eupbos  or 
smoke. 


Major  Fouloin  Head  of  .\irplane 
Diviiiion 

Major  Benjamin  I).  Foulols  has  l>een 
named  chief  of  the  airplane  division  of 
the  Army. 


(C)  American  VrvM  AKvorlatlon 

CuBTiss  FLri.Nu  Boats  i.\  Active  Service 
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New  CurtiM  Fly  ins  Boat 

Tho  lifW  rurtlws  iu<k1»'1  iY  S-1.  ii  flvliii: 
liniit  liullt  fur  iftaM  luitrul  work,  lunl  Its 
trUil  fliKlii  July  1:4.  IMIoictI  Ity  niir»l<l 
KMiitiK-r.  Willi  Wallutv  ItiiKli  us  ihism'ii- 
KtT.  tti<'  m!irliiii(>  l<>ft  itufTiilo  at  0.15  a.  111.. 
iirrivi-<l  ur  llif  Tolcilii.  Ohio,  Viiflit  Club 
IK  l.ti,'i  |i.  III.,  Ii-ft  ToUhIo  ui  5  oVIiN'k  uikI 
lauded  at  iLc  iK-trolt  Mutor  Boot  Club  ut 
t(  o'l-luck. 

On  thf  return  trip  tbf>  uvxt  day.  iu  faiv 
i)f  a  hfinl  u'liiil.  iiiid  with  wmtlicr  ooiull- 
tions  so  toyxy  thut  the  pilot  wus  oumiiolled 
to  follow  tli<>  whiiliiiK  Auii-rl<-iiu  sliMi'o  of 
thi*  Inki-,  uiiil  with  no  iitlfiupt  at  M|H-«'il, 
th«'  ujiuhini',  which  loft  Ih-trolt  ut  It.l.'i 
u.  in.,  iirlrrcil  at  An^olu,  on  llu>  outi>kirtH 
uf  Kuffulo  at  2.40  ]>.  m. 

The  new  nuHlfl  Ik  ikiwitwI  with  a  2tKl 
h.p.  CuriisN  fiieliii',  which  wurktnl  |kt- 
r<Htly  on  tho  trial  dltrlit. 

Manufnclurtr't  Specificiitions 

Ui:>'Ea.\l.  UlMKNKlnVH  : 

WliiK  upttu    iiiHHfr  |i|j>De.  .  r>U  ft.  4  to. 

Wing  iip«n    liiwpr  plntir..  4.")  fl.  H  la. 

tJap  btftn'MMi  wlngK   !Hi  In. 

tVpili  of  wiDK  rbord   T.'>1/10  la 

Stanrr   i'  <"•(! 

Looeih  of  machine,  ovrnill  ^.'i  ft.  ii  In. 

IlclKlit  of  martilDr,  overmll  14  ft.  3  In. 

.\DKle  <>f  Int  Uii-nc-t-   4  lieg. 

IMIipOrnI  angle   O  <l«-s. 

Wing  l  urve   R.A.F.  No.  0 

AHRak: 

WiDg,   upp<-r   370  M).  fl. 

WlDgH.   lower.   2.V1  aq,  ft. 

.\n<Tniiii,  eat'b   &4  aq.  ft. 

RurlilfT    •i'i  aq.  ft. 

Klevalora.    i-aih   •-'4.11  nq.  ft. 

ViTtlrnl    utabllller   34  »  «q.  ft. 

ilorUontal  utabllUer   M.9  »q.  ft. 

Total  Kupportlng  siirfare.  IS20  «q.  fl. 
Loading    twolglit  carried 

per   iH|.    or  supporting 

surface)    0.7  lb. 

WKIiiHTS  • 

Net     welglit  —  luacblne 

cmptr    ^215  ll>. 

Oroaa   weight  —  machine 

and  InaiT   420D  lb. 

Caff  at  load   090  lb. 

Fuel,  100  gal..  .  010  lb. 

on.       H  gnt..  .    00  lb. 

Paaeenger   100  lb. 

Pilot    100  lb. 

Oeo  lb. 

PcaroiiMA.HrB: 

Spi-isi.  maxlinnm   7n  m.p.h. 

HikhmI.  mlulniiim   52  m.p.h. 

Cllmhlng  i<pr«-<l  (from  ac- 
tual test)   900  fl.  In  3  min. 

Rnoine  : 

Model    V  2  .1 

Horaepower  tratnl  at  1400 

r.p.m.)    sort 

Welgbl  |irr  rafi-al  hp   .S.4S  lb. 

Fuclronnuinptlon  [x-r  hour 

|>er  brake  hp   ..14  lb. 

Furl  Unk  ca|«ritr   100  gal. 

Oil  tank  capacity   8  gal. 


W.  A.  Morgan  Mana)!er  of  CuHim  Co. 

William  A.  Mnrfcan  of  Buffalo,  retlrlnic 
prosldent  of  tho  Huffnlo  Copper  &  Bthnn 
KolllnK  Mill  Couifuiny,  liwotneti  the  vlcts 
prosUlent  and  cenoral  munneer  of  the 
Curtl.«.«  Coui|Miny  in  i;«>nrrnl  rharfce  of  itn 
liuslni-ss  nnil  oppratlon."*. 

John  N.  Willys  of  the  Wlllyf?  Overland 
CotiiiMiny  has  hM^n  el<vted  i>re.«ldt'nt  of  the 
CurtL-is  C<nTn«iny,  Mr.  Willys  has  also 
he<'n  elwietl  n  ineinl»er  of  the  oxe<nitlve 
rotnmlttee  to  succeed  Harry  Event  of 
Ituffalo,  ri'slimod. 

Mr.  Morcnn'n  record  In  haiHllliig  the 
plicnonienal  crowth  of  the  BufTalo  Copi>er 
&  Kraf>»  Rollins  Mill  Coin|iany  under  ItH 
liireniiniis  war  demnndu  U  hlch  evidence 
of  hl«  nldllty  to  meet  the  re<|uirenients  of 
tho  Cnrtlss  .\eropIaiie  Compnuy'fi  romini; 
expansion. 

Aviation  Board*  .\ppointrd 

.\  I'onrd  of  olllifrs  to  ri>ii.ii>4t  of  Mnj. 
Henry  H.  Arnold.  Junior  military  aviator. 
Signal  Corp'*:  Capl.  II"-iiry  W.  Hnrnis 
Junior  military  aviator.  .Signal  Corps, 
and  Cupi.  Unvls  II.  Ilreri  loii,  Junior  mili- 


tary aviator.  Sliciial  CorpN.  Is  ap|Hilntcd 
to  ln<i-l  In  Wnsliliii;lon  at  Ihc  <-all  of  Ihi- 
si'iihtr  liirmlier  for  the  pur|>os<-  of  exaniiii- 
In;:  Kllcli  o:li<H'rs  of  the  aviation  si>i-lioii 
of  the  .'^iKiial  Corps  as  shall  ap|H'»r  Iw-fori- 
It  io  (li'ivnuliie  their  litnesii  for  ratine  as 
Junior  nilllliiry  aviators. 

A  iHMinl  of  olllcers  to  <-oiisist  of  Lieut. 
Col,  Wiillani  MItclieli.  aviation  Kivtion, 
Sipiai  Corps:  ('apt.  Milliard  F.  Hannoii, 
Jr.,  Junior  military  aviator.  Sicnol  Corps; 
anil  Capt.  Iiavenport  John.soii.  Junior 
military  aviator.  Signal  Coriw,  Is  up 
|Hilnii-4|  to  meet  in  i'arls.  France,  at  the 
rail  of  the  senior  nienilH'r  for  the  purjsise 
of  exiiniiiiliiK  such  otti<xTs  as  may  up|M-iir 
hefore  It  to  deleriiiliie  their  ItllieKS  f<ir 
ratini;  as  Juuior  nillltury  aviators. 


ably  the  In>s|  i|uailllnl  man  In  the  country 
to  suiHTvlse  tlie  ImiHirlaut  iiivestlgutloDS 
pn>|H>sisl. 


Prof.  L.  S.  Marks  to  Have  Charge  of 
Engine  Inve»tigations 

The  .National  Advisory  Comnilltei-  for 
.\eroiiauti<-s  haii  Just  wfurtnl  for  un  in- 
dclinlle  istIimI  the  .services  of  l»rof.  Moiiel 
S.  Marks,  hcail  of  the  <.-oinldne(l  depart- 
ments of  Mechanical  EnBliiivrlni:  of  Har- 
vard rniverslty  and  .Masxachusctis  In- 
stitute of  Ti-chnolosy.  He  will  lie  as- 
slKiitsI  to  assist  In  the  siR-clal  work  of  the 
.Siilwomniittn*  on  Power  I'luiils.  and  will, 
have  charge  of  certain  luvesilKatlons 
relatinK  to  airplane  euKiiie  iIcsIkh  con- 
ducte<l  liy  this  coiumitlee  ut  the  Bureau 
of  Standards. 

I'rofe-s.'ior  Marka  U  a  ri>«t>jfnl7.ed  expert 
in  iliernKslyimmlcs.  engine  cycles,  and 
imrlli-uluriy  the  gas  engine,  and  i«  proli- 


Arniy  VI  ants  Aviation  Obsorvera 

Ii  is  deslnsi  |o  olilain  in  service  Iti  tbe 
Avhitlon  Section,  SlKual  Otdccrs'  Ui-serve 
CoriiK  men  iiualllleil  for  training  ami  c-uiu- 
mis.slon  us  observers  from  alr|iiaiii-!«. 
Cundldales  for  this  |)ositiou  should  l>e 
from  Iweiily-llve  to  Ihlrty-llve  years  of 
age,  shoilbl  have  a  g«MMl  etlueutlun  aii«l  be 
physically  111.  Keen  eyesight  is  essential. 
Ability  to  draw,  and  Judge  dlstanc«-M  arc 
desirable  features.  He  shoulil  be  well 
balaiK-isl  and  have  giMsl  Judgment,  au«l  If 
jHisslble  previous  nillllary  e.\|ierlciice. 

It  will  be  the  liilenllou  to  asxigii  sue- 
ci-ssfnl  candidates  to  a  school  for  |icri<Hl!) 
of  iiislriictloii  of  from  three  to  four 
months.  Tills  course  of  Instnictlon  will 
4-over  study  of  artillery,  Are  from  air- 
planes, r(H'onnals.saii<-e,  photography,  ra- 
dio and  ImmiiIi  ilroppliig. 

Candlilales  who  ileslre  to  make  applica- 
tion for  tills  iMisltion  sh<mld  write  to  Air- 
lilaiie  I'lvlsion.  Chief  Signal  Oflicer,  War 
Department,  Washington,  I>.  C.,  who  will 
furnish  them  the  neces.sary  iuformatioii 
and  blanks  for  making  application  to  take 
examination. 

Candidates  who  complete  the  courne 
sut'cessfully  will  t»c  c«miini.ssloDed  an  First 
Lieuleiiaul,  and  will  l»e  eligible  to  pruiuo- 
tlon.  The  i»ay  carried  I»y  this  coiunilsaion 
Is  $l!.(XK)  per  year  with  an  Increase  of  25 
per  cent  when  engageil  in  the  duty  of 
obaerratlon  officer. 


<C)  t°ud>'rK<NMl  &  l  iiilern  1 

The  Coi.Lcu.\A  Mo.nume.nt  in  Venice  Pboteitko  ikom  AiKi  ii.in  Arr.\(  k  by  S.\ni(  Baos 
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The  CfRTiss  Aehoplane  and  Motok  Ccjupokation,  BurFAi.o.  N.  Y. 
Member  Aircraft  Manufacturers'  Association,  Inc. 
AnierlrB  Trrniii  Orcaoir  Compaor.  2H0  MadUoo  Ave.,  New  York  CItjr.  New  York  Axent*. 
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There  are  all  kindi  of  watchc* 
—from  a  dollar  up. 

There  arc  wntclirs  built  lo 
•iuml  hard,  rough  u»gc.  There 
.in-  M  r>  line  watches  built  for 
extreme  accurac)*  and  depend- 
abillqr. 

•  •  • 

There  are  all  kiad*  of  gan- 

Icne   motors;   from  a  one- 
cffinder  farm  rnonor  to  the 
finctt  aerofilaiie  enfiae. 
«     •  • 

BecauK  of  its  very  lincncai, 
a  good  watch  w  easier  to  keep 
Tttuiing  accuraiet}-  than  a  poor 
one. 

Likewise,  an  aemplanc  cn- 
vi:n  ly  many  liim'5  more  de- 
pendable than  its  cheaper 
brother. 

•  •  * 

The  lubrication  of  an  aero- 
plane motor,  because  of  it* 
very  inenest,  ihoBid  be  Icm  of 
a  problem  thaa  the  iMbrkatlon 
of  an  automobile  motor. 


THE  problem  of  aeroplane  motor 
lubrication,  resolved  into  its  sim- 
plest terms,  is  this: 

"7b  lubricate  an  exceptionally  fine 
motor  operating  continuously  under  max- 
imum to^'d," 

we  have  produced  AEROL— 

not  an  oil  of  mystery  but  a  practical 
quality  lubricant  based  on  conditions  to 
be  met  (except  for  rotary  motors). 

AEROL  is,  first  of  all,  a  very  high 
grade  oil,  free  from  impurities. 

Its  lutnicating  values  are  very  hi^, 

because  it  is  an  exceptionally  good  oil, 
made  from  a  good  crude  to  begin  with, 
by  a  process  developed  through  years  of 
knowing  how. 

The  drop  in  viscosity  witii  the  increase 

in  heat  is  (relatively)  unusually  small. 
It  is  made  in  three  grades  of  viscosity  to 
meet  tiie  requirements  of  different  ^rpes 
of  motors. 

AEROL  is  a  practical  oil  because  it  is 
easily  handled  and  flows  easily.  This 
feature  is  of  practical  utility  where  oil  is 
drained  off  and  cleaned  out  frequently. 
Also,  where  external  feed  systems  are 
used. 

Full  details,  characteristics  and  tests 
vritl  be  fttmished  to  government  officials, 
aeroplane  manafacturers  and  others  inter- 
ested in  the  subject  of  aeroplane  motor 
lubrication. 


Technuxd  and  Research  Department 

SWAN  &  FINCH 

COMPANY 

leS  BROADWAY.ITEWYORK 

QMftlity  Oils  Since  1855 
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DYNAMIC  BALANCE 

for  crankshafts,  etc. 


Send  for  pamphlet  describing  my 
latest  Dynamic  Balancing  Apparatus 

MODEL  1917 


It  is  just  as  scientific  as  was  my  last 

year's  model  {not  now  made  by  me), 
although  entirely  ditfereiit  in  principle 
and  construction,  much  cheaper  and 
yielding  still  better  results. 


No  Agents,  Representatives  or  Licencees  I 


Made  and  Distributed  EXCLUSIVELY  by 

N.  W.  AKIMOFF,  Hamson  Bttildin^,  Philadelphia 

(Origiiutor  of  the  Pymmie  Balaadiic  JUadiiM  mOI  koowa  Igr  lib  aunc) 
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What  Would  You  Think 
of  a  Manufacturer- 


—who  wrote  to  )(>u  with  a  sttih  [>»'ncil — - 
are  saving  much  money  because 
we  do  not  lue  typewriter»  and  tele- 
phones**? Ymi  nii^t  well  wonder 
whether  his  merchandise  wat>  ai^  much 
out  of  date  as  his  business  methods. 

Yoii  know  that  modern  time  and 
labor  saving  appliancee  are  not  added 
expenties,  hut  that  they  have  super- 
seded slower  and  more  eosdy  pro* 


The  eoneern  that  uses  your  bnsineM 

paper  to  tell  you  its  business  story  is 
simply  making  it  easier  for  you  to  buy 
intelligently  with  the  least  waste  of  time 
on  }  our  part  and  dicixs. 


For  file  ripht  kind  nf  adverlisiing  shorl- 
on»  tlie  distance  between  human  minds 
ju-^t  as  certainly  as  the  railroad  has 
shortened  the  distance  between  places. 
It  is  still  possible  to  walk  from  New  York 
to  Chirago,  and  if  i^  still  popsihie  for  a 
bll!^inesfi  to  get  along  without  advertising, 
BUT— 

— dunU  forget  that  tlie  seller  who  does 
not  advertiBe,  is  not  only  paying  for 

die  results  that  such  advertising  would 
get  him,  but  he  is  also  paying  more  than 

necessary. 

Progressive  advertisers  are  progressive 
merchandisers  and  it  pays  to  do  business 
wiA  them. 


THE  ASSOCIATED  BUSINESS  PAPERS,  wc 

The  International  Auociation  of  Trude,  Technical  and  CUua  Publicalions 
ALL  OF  WHICB  HAVE  SUBSCRIBED  TO  THE  "STANDARDS  OF  PRACTICE" 


Aavcrdcing  A  Setting 

Uiy  CMda  RapoiMr 

Marine  Engineeiiag 

Aatericm  Arrbitert 

Editor  ft  PaUnhar 

Matal  Woilter,  PInmlier  ft  Sleam 

American  Blacksmith 

Elecirical  Railway  Jaenal 

Filter 

American  EnportMr 

Electrical  Reriaw  ft  WttUm  EUe- 

Irician 

Elcclriral  World 
lilcclrii  Tr.iitum 

Metallurgii'ul    <.'<.'    Cliemit'al  Engi- 

Aaariem HiU«r 

American  Madiiiiiit 

neering 
Modem  Umpital 

American  Paint  A  Oil  Dealer 

Enginccriiif:  «lv  Miniii|j  Journal 

Holor  Ago 

Atnrriian  I'ririUr 

Lngineeriii}:         ~  Id  i  urd 

Motor  Worlil 

American  Srlmcil   Uuarii  Journal 

Farm  Marliiin  rj    1-urin  Power 

National  Uiiiltirr 

Arclilte<tiiriil  Hicord 

Kuriiiiiin-  M:inufacturcr  &  Artinan 

Naliotiiil  liiii^Aint 

Antomotiik  Di-.dcr  &  Repairer 

(Jranil  Huiiiils  Furniture  Rerord 

National  i'ctruleum  Nen» 

Auloinoliilc,  lilt 

ll.,l>.  .  .la-hcr,  TIm 

Power 

lioot  &  Shoe  Kcinnl'T 

Hjinluar.-  Ape 

Pratliral  Lnfcineer 

Brirk  a  Clay  K.'.  nr,! 

Hide  I'C  L^tlier 

Railway  Age  Gazette 

Buildings  &  liiiilding  Managemeiil 

Uulel  Montlily 

Railuny  tlt-ctriciil  Fnprinccr 

liiilltMiii  of  I'hannacj 

llluKlraled  Milliner 

Railway  Maintenance  Ktijiitici-r 

Canadian  Grocer 

Implement  Age 

Railway  Meclianical  Knitineer 

Canadian  Railttay  ft  UariM  World 

industrial  Art«  MagaslnC 

Railway  Signal  Engineers 

Cewenl  World 

Inland  Printer 

Shoe  &  Leatlier  Reporter 

CiMUer  A  Fwaialiar 

Iron  Aue 

SImm  Finding! 

Cm!  Ate 

International  Trade 

Slioe  Retailer 

Concrete 

Lumber  Trade  Journal 

Tea  &  Coffee  Trade  Journal 

DomeaUe  Engineering 

Lumber  World  Review 

Textile  World  Joufnal 

Ofygoodaman,  Tbe 

Mannfactnreri  Record 

Transfer  &  Storage 

iWr  Gnodt  EcMiomnl 

Mamifacuiring  Jeweler 

WoodworiMT 

HEADQUARTERS:  220  West  42nd  Street,  NEW  YORK  CITY 

lafantuuion  oonceming  Aumhcm  Papvt  cheerfuUy  mppUmd 
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RESISTAL 

AVIATOR'S  GOGGLES 


Unbreakable 


Bent  for  Side  Vision 


Water- 
proof 


Resistal  goggles  are  equipped  with  unbreakable  lenses. 
No  glass  will  fly  from  Resistal  lenses  from  a  blow  suffi- 
cient to  shatter  an  ordinary  lens. 

These  lenses  are  made  of  a  layer  of  transparent  celluloid 
welded  under  enormous  pressure  between  two  layers  of 
the  finest  glass,  giving  97.64'  r  of  transparency  and  at 
the  same  time  subduing  some  of  the  glare. 

Resistal  lenses  are  bent  for  side  vision,  increasing  the 
range  of  sight  of  the  wearer. 

As  the  layer  of  celluloid 
acts  also  as  an  insulator, 
vapor  will  not  gather  on 
Resistal  lenses. 

No  adhesive  cement  is  used 
in  their  construction,  with  the 
result  that  water  has  abso- 
lutely no  e£Fect  on  Resistal 
lenses. 


Tested  H^^i'tol  lenses  have  been 

subjected  to  the  most  rigid 
tests,  and  comply  fully  with 
the  regulations  of  the  Army 
and  Navy. 

Prompt  DeUvery  cnn  hr  had  in  my 
quantity.    U'ritf  ut  direct  for  full 
information  and  priceji. 

Strauss  &  Buegeleisen 

37  Warren  Street       N.  Y.  C. 


Digitized  by  Google 


80  AVIATIOII  Amtmtihini 

Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulciing 

General  Saks  Office,  2400  Oliver  Bldg.,  Pituburgh,  Pa. 

Branch  Office*: 

BoilOB  131  Stale  Street       New  York  120  Broadwajr 

Chicago  1500  Wcstmiiwi^T  Bniltliiif:       Philadelphia  1216'1218  Widener  Boildhig 

£|:»;:J"''  '^'^Js-izsSS^  ^S^ypU^R"Jnf^.f^' 

 1512  Ford  Boildiiig  -31  Buxiamg 

Kansas  City  308  R.  A.  Long  Building  Smtth  (Pumm,  RotJUng  &  Co.,  A  gents ) 

Loa  Angelea  (Pienon,  Roeding  db  Co.,  AmutJ  523  Cobnan  Buildiiig 

494  PaeUie  Eleetric  BniUuiig  Waahington. .  .S09  MettO|M>lilaii  Bank  Boildliig 

Send  inquiries  regarding  aluminum  in  any  form  to  nearest  Branch  Office,or  to  General  Sales  Office 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 

SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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THE  *'  Gnome  "  type  aeroplane  engine  cylinder  furnishes 
a  most  exacting  test  of  the  accuracy  of  a  turret  lathe.  Re- 
duced from  a  forging  of  47  pounds  to  7  pounds,  with  the 
finishes  kept  remarkably  close,  the  time  of  2  hours  47  minutes 
on  a  .vA  L^niversal  Hollow-Hexagon  Turret  Lathe  meant  a 
saving  of  thirty-two  hours  over  engine  lathe  output.  See  us 
about  your  aeroplane  problems. 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

TURRET  LATHES— TURRET  SCREW  MACHINES— BRASS  WORKING  MACHINE  TOOLS 

NEW  YORK  Office— SingtT  Bldg.  Boston  Office— Olivir  BldR.  Buffalo  Office— Iroquois  BIdg. 

Detroit  Office— Kord  Bld|{.  Chlcnfto  Office  and  Show  Rooms— 6iK-tl22  Washington  Blvd. 


Not?  how  thin  and  clo»o  togrthor 
the  cooling  Ddk  are.  requlrlDg  rerj 
rarrful  formlnc. 


a  counterbalanced  aviation 

crankshaft .... 

one  of  the  1  8  different 
models  we  are  now  making 
for  1 4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

Wt  have  thipped  48,463  Counlerbalanctd  Cranhthaftt  to  July  27th,  1917 

THE  PARK  DROP  FORGE  CO.      CLEVELAND,  OHIO 
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GRAND  RAPIDS 
LUMBER  TESTER 


KNOW  the  MOISTURE  CONTENT  of  your 
LUMBER 

DIRECT  R£ADlNC-NO  COMPUTATION -NO  GUESSWORK 

All  alr^rUd  lumbar  for  AIRPLANES  fthould  b*  t««t*d  to 
Ifuur*  uniformity. 

Lumbar  ihouM  contnln  from  S  to  10  par  c«nt.  moi»tur*  for 
tnftnufacturinc  purpoa««,  orcordinr  to  kind  of  work. 

Lumb«c  cnntAinlnc  I«m  will  «b*r7rb  moUkur*  from  th*  air 
and  axpand. 

Lumber  containtnc  mor«  will  «iip«l  th*  surplus  and  shrink. 
D«t«rmtn«  tim*  r»quir*d  for  dryinc  by  tvatlns  b«fore  toadinf 
kiln. 

D«t*rmin«  if  lumber  is  dry  by  tvttinc  bvfors  "pulUni"  kiln* 
Th«  Grand  Rapids  Lumbar  Taalar  is  b/isad  on  "bone  dry**  oV 
eonatant  waisht  and  ia  aciantificBlly  correct,  according  to  tko 
•tandards  of  thr  U.  S.  Forett  Laboratory  at  Madison,  Wisconsin. 

GRAND  RAPIDS  VAPOR  KILN 

Manufacture  by  GRAND  RAPIDS  VENEER  WORKS 
Grand  Rapidi.  Mich.  SmIIU,  WmH. 


Aviation  Barometers  Equipped  With 

M  A  R  V  E  L  I  T  E 

self-luminous  Radium  compound  of  quality 

An  provlnc  w  iMcful  mad  k>  entirely  MtufKtory  that  ao 
Bianufacturtr  can  lonfer  afford  to  delay  inveatigating  the  mcriti 
of  thia  remarkable  oew  material.  Correipooden  ce  loUcited,  aampkl 
ftjrnialwd  aad  any  reaaooable  demonatration  gladly  made  for  makcn 
of  barometcra.  compaaaea,  lighta,  docka  and  watchea. 

COLD  LIGHT  MFG.  COMPANY 

DETfVER,  COLORADO 


THE  STANDARD 

CLOCKS 

FOR  USE  ON 

AEROPLANES  ^ 
SEAPLANES  &c. 


The  Justly  Celebrated 

8  DAY— HIGH  GRADE 

"CHELSEA'' 


CORRliUl'O  SDESCE  SOLICITED 


CHELSEA  CLOCK  CO. 

10  State  Street,     Boston,  Mass.,  U.S.A. 


"  Flexo  »  Mda  Trf 
raed  by  tba  V.  H.  aoTanmeBt 
Having  juu  completed  large  order*  for  th*  AUUm  im 
are  in  belter  position  than  ever  to  take  care  of  our  trmda 

AUTO  RADIATOR  MFG.  CORP. 


tlf-m  vr.  IMh  STREET. 


LOa  AJiOEIM.  OAI. 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  ever>'  branch  of  military'  service — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the  191 7 

i^u&m  Motocycle 

With  Pouierplus  Motor 

Greatest  stri'iiKtli,  endurance,  speed,  puwer,  acceiMibility, 
and  all-round  dependability. 

W'c  wilt  be  pleased  to  arrange  demonstrations  of  all  191 7 
Indian  models  for  intcrcstcdmilitar>-  officials. 

ItlaMraUd  1917  Indian  Citatct  and  ollur 
duaifUfi  Uttralnrg  stmt  cnjntktrt  M  r««iM<i 

HENDEE  MANUFACTURING  COMPANY 

(l^rgtii  M<aortycl4  Manufacturers  im  tk*  Worlds 
a$«  STATE  ST.  SPRINGFIELD.  MASSACHUSETTS 


Aeroplane  Company 


Jamaica  Plain  Boston 

Member  Aircraft  Manufacturer's  Aasociation 


Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  elastic  aviation  cord. 
We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  neavy  elastic  cord. 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUGHTON.  MASS. 


Aeroplane 

Lumber 

Specialists 

Alaska  Spruce 
Black  Walnut 

Tough  White  Ash 
CHETHAM  LUMBER  CO.,  Ibc. 

IS  William  Street       New  York 

T«UpbOD*.  HasoTer  MM 
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AIRPLANE  SPRUCE 

H  li  llAVli 

SILVER  SPRUCE 
PACIFIC  SPRUCE 

GRADED  AND  IXSPECTF.D  BY 
rACIFIC  TXTMRER  INSPECTION 
BUREAU.  INC..  AND 

WEST  VIRGINIA 
SPRUCE 

OF  THE  NfAXUFAt  rURKRS 
GRADING  RULES.  V\  RlTl-:  l'(  )R 
SPECIFICATIONS  AND  PRICES. 

JOHN  L.  ALCOCK  &  CO. 

BALTIMORE,  MD. 


"DALTON  SIX*' 


In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprfainc  a  Unit 


Si 


"Dalton 

PurnUh«d  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  fine  iiMtruments 
f or  PMropbuMS  now 

has 

(36)  DALTON  SIXES''  InttaUed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co.,  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


Bound  Volumes  I  and  II  of 


AVIATION 

AND 

AERONAUTICAL  ENGINEERING 

containing  course  on 

Aerodynamics  and  Airplane  Design 

Five  Dollars  each  by  mail 

THE  GARDNER,  MOl  FA  F  CO.,  Inc. 

120  West  32iid  Street,  New  York 
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Radiators 

W¥.    have    learned  some 
valuable  lessons  in  our 
ten  3rears  of  radiator 
manufacture. 

We  have  had  the  valued  help 
of  Yale  Shcdield  Technical  Dt- 
partment  in  many  ways. 

What  the  past  ten  years  has 

taught  us  is  at  your  command. 

We  want  to  build  the  best 
radiators  made.  We  never 
manufacture  down  to  price. 
Quality  comes  first 

Maximum  e6Sciency  with 

minimum  weight. 

Your  prints  are  solicited. 

TlM  Eogtish  &  Mer sick  Co. 

N0W  HsfMif  Goiui* 


[p[S(o)[p[E[L[L[E[S! 


. ^  and  lonstructed  to 
meet  the  icquiictnenu 
of  your  power  plant 


Inquiries  Solicited 


HARRIMAN  AIRCRAFT  MOTORS  CO. 
SOUTH  OLASTONBURY.  CONN. 


■aw— n—  lUMi  II  um 


Usco" 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC. 

COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORiUORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
'  JURE  AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT,  VIZ.: 

Strong 

Gas-Tight 
Neutral,  Invisible  Color 
Withstands  All  Weather 
Conditions 
and  Ages  Well 


MADE  BY  THE 
WORUyS  LARGEST  RUBBER  COMPANT 

United  States  Rubber  Company 

NEW  YORK 
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Wltt*aknn.L«wla  Mod*!  T.T,  «0  fe.  m. 

WiTTEMANN  -  LEWIS 

Aircraft  Company 

NEWARK,- N.  J. 

Main  Office  and  Factory: 

Lincoln  Hi^Kwcty,  near 
Passaic  R.iver 

TvlapkoB*.  M»rk««  909ft 


ELJ-5 

Officers  of  the  Heavier-than-air 
Services  of  the  United  States 
and  their  Allies  are  invited  to 
inspect  the 

Janney 
Aircraft  Company's 

New  Model 
Training  Tractor 
Biplane  ELJ-5 

with  Hall-Scott  A-5  Six  Cylinder  Engine 

Detailed  Description 
upon  request 

JANNEY   AIRCRAFT  CO. 

MONROE.  MICH. 


"THE  TANDEM  BIPLANE" 


INHERENT  LONGI- 
TUDINAL STABILITY 


Richardson  Aeroplane  Corporation,  Inc. 


New  Orleans,  La. 


With  the  manufacturini;  facilities  of  three 
large  factories  in  New  York.  Tennessee  and 
New  Jersey  we  are  in  a  position  to  execute 
witli  despatch  orders  for  the  LANZIUS 
CHANGEABLE  ANGLE  OF  INCIDENCE 
AIRPLANE  in  any  type  for  land  or  water, 
or  for  Standard  and  Special  Design  Aircraft, 
either  wood  or  steel  construction.  We  furnish 
with  our  standard  equipment  Duesenbcrg 
Motors,  recognized  as  one  of  the  most  power- 
ful and  efiicient  Aeronautical  Motors  on  the 
market. 

LANZIUS  AIRCRAFT  COMPANY 

Executive  Office* 
608-«09410  Singer  Building,  149  Broadway.  New  Yoffc 
Telephones  6710-6711  Cortlandt 


LjOOgle 


Auciut  1,  1917 


AVIATION 


WESTMORE 
PROPELLER 

will  not  warp  or  split 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

Quantity  Production 

WRITE  FOR  INFORUATION 

Address  AIRCRAFT  DEPARTMENT 

SCHWEIZER  &  WEST  MFG.  CO. 
308-324  N.  Ada  St.,  Chicago 

Cable  addm*  "SWESCO" 

Cvblnai  maker*  with  OT«r  ihlriy  jtan' 
■  uecacsfol  bualiiMs  behind  ihem 


MODU.  "P"  srORTSMAS'S  SCOUT  PLANE 

Scout  Planes 

built  to  order 

Military  Training  Machine 

Ready  for  delivery 

Dttailed  iirformalion  furnished  on  request 


Longren  Airplane  Co. 

Top«ka,  Kansas 
E*tablish«d  1911  611  Esat  10th 


wi/coN/m 
MOTonr 


J 


TH  E  advan- 
ta^res  gained 
I  from  design- 

ing   and  manufac- 
turinR  successful 
racing  motors  of  wide 
renown,  are  strongly  rc- 
^  fleeted  in  the  excellence  of 
Wisconsin  Aviatii>n  Motors. 

riiroiBe  Vanadiam  9trf\.  ilntililp  lu-al  trfateil.  Is  uMd 
ihruushout.  Cbrmiral  iinal.v<.rii.  phyolrnl  tc«(s  nnd  rigid  In- 
»i>i'rtl«tii>  innkr  Dure  (hat  vaoti  luulor  malntalcs  tbe  l>lxl> 

H'i-.  .  tii-ln  i-tnndaril. 


"isconsi 


itvlflilon  motom  ar*  built  In  six-  and  tmlTe-erllnder  aliea. 

Wriii'  fur  >(»v  lll(atloin 

WISCONSIN   MOTOR  MFG.  COMPANY 
Mwtlun  A,         llrtit.  aiH,         Mllwaukrr,  WlM-onnln,  U.  8.  A. 
No  York  Bnack:  31  IVk  Ro«.  T.  M..FaiDcr.  lutory  RcfmcnlaUra 


Rcduc«d 


Aluminur 


Aviation  Barometer 

Made  in  UiiiicU 
Mo\'ci7i«nt  cumpcHMtrJ  lo  overcome  chAngrs  in  temprrature. 
IMal  revolves  lo  rcro  ol  altiiu<lc  can  be  set  at  (lie  luml  at 
start  of  fligbt  without  lUiowing  error,  a*  Kale  ia  eijuallr 
divided. 

Supiilird  to  U.  S.  Navy,  U.  S.  Signal  Corpa,  leading  manu- 
facluios  and  to  different  Foreign  tKiveriimenn. 
In  material,  «-arkiTiaiiship,  pride  of  manufacture,  no  effort 
is  Init,  nu  expcnxr  ft]Kaxeu  to  make  lbi»  Uarometer  worth/ 
of  the  T>co»  Krpulalion. 

Let  us  stibinit  infotmation  on  this  Barometer  as  well  as  on 
Inclinoir.rtera  and  Puckrt  Altitude  Barometer — (he  purchaalllg 

we  leave  \tr  >i  nr  ^lisLrrninjc  jU'lumcnl- 

Taylor  Instrument  Companies 

Rochester,  N.  Y.  U.  S.  A. 

For  tiMtyy^an  maimm  ofaciantUie  irutrwntntt  o/aupcrfaHty 
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DROP  FORCINGS 

1 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  M  YEARS 
1000  WEST  120th  STREET,  CHICAGO,  ILL, 


PREVENTS  STALLING 

J'OXBQRO 

AIR  SPEED  INDICATORS 

Tell  the  aviatur  at  a  elance  if  his  machine  is  nuiintainini;  buoyancy,  or  stalling.  It 
accurately  measures  the  rclatiw  wind  pressun-,  the  force  which  keeps  iIr-  plane  iti  the 
air.    It  insures  safe  fl>'ing. 

.SftiJ  for  illustralive  and  deicriptivt  BuJletin  So.  BFllO. 

THE  FOXBORO  CO.  Foxboro,  Mass.,  U.  S.  A. 


New  York 
50  Church  Sc. 

Pbiladrlphia 
S,i.  P«-nii.  Sq. 


Chicago 
tibi  Mooadouck  Bl<l(. 

SI.  Louia 
I9»A  R.  Kkch.  Bld(. 


t*itt>butKh 
B.  F.  Jonr-i  Bli)ir. 
San  FranciM-o 
Markrt  Si. 


Birminghutn. 
74U  Brown  Marx  Bldg- 
PratiMTk  Urua. 
Its  Bravrr  Hall  Mill.  Muntrral 


LEARN  TO  FLY  with  the 

-      MOLER  AVIATION  INSTRUCTORS 

Training  Camp    Harvey,  III. 

A  Pilot's  License  Guaranteed 

X-f  "WHAT  IS  THE  FUTURE  FOR  AIRI'LAMES  AFTER  THE  WAR?  Commerri.1 

pouibilitien  rero|tnixed  in  Europe: — to  be  studied  here.~    />a<7y  Meu's,  July  17. 


'I'hin  In  lb,-  !<ulij«-i-t  nil  llvt'  yoiJiiK  p<-(i|>lt<  i>houlil 
nwak.'n  to.  Viiur  I'liiinir;'*  <lriuanilK  an-  llrst. 
Tlii-n  i:s>illitl<iii,  Inoinii'torxhlii,  Mull,  rntrnl, 
.M<-HiuiK<'.  I'HKiu'Ui^r  Carrylux.  otr. 

.\  iii'w  tnilning  ilcvlip.  "The  TprBtuler,"  In  uw 
for  pF' immtory  trslnlutf. 


.\  nrw  World  opru  to  Itiv  one  who  acts  now. 

I.i-iiM>ni<  In  the  air  with  the  well-koown  avlalnr, 

A.  r.  BeiMh. 

Idnil  trnlnlnc  ininn.  ndJoinlnR  I.nki>  Mlibiuaii, 
■  '      I  ChViiR..     •       ■■    •    ■  ■ 


'■'•<>  nilnut'ii  from 


tnv<'iitlE«tr  today. 


MOLER  AVIATION  SCHOOL,  105  S.  Fifth  A  c,  CHICAGO 


Can  be  applied  to  4,  6,  8,  and  12 
Cylinder  Engines. 


The^Christensen  Self-Starter '  for  Aviation  Motors 

WEIGHS  ONLY  40  LBS.  COMPLETE 

Uses  Gasoline  and  Air.  Furnishing  the  Compression  Stroke  of  the 
Motor  Without  Turning  It. 

Starts  Big  Motors  With  Greatest  Elase.    Cold  Weather  Docs  Not 

Affect  Its  Efficiency. 

Standard  EUjuipment  on  "Thomas"  Motora.    Uaed  by  U.  S.  Array  and  Navjr 

WRITE  FOR  CATALOG  OF  AERO  MODEL 

THE  CHRISTENSEN  ENGINEERING  CO.,  Milwaukee,  Wit. 
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8TIMPS0N-RIVETS 


IRON 

R^audV''*'     /^^  COPPER^    ^^'^^    ^-^ALUMINUM^^^  Special 
Sizes     4^^^  We  Make  Screw  Head  Nails  And  Rivets  For  Every  Purpose.  Orocr 

«^  ...  eyelets,  hooks,gr0mm£ts  ano  washers  fob  shoes.   _ 

70  FRANKLIN  AVENUE  70     shelter  tents,  corsets, leggins,  mail  bags.    BROOKIYN.  NEW-YORK 


TTTITI' 

BRASS 


ACIERAL  METAL 


Light  as  Aluminum 

CAs^I^GS 


Strong  as  Steel 


Non-corrosive  by  aalt  water 

RODS 

Prompt  D*livri9t 


SHEETS 


ACIERAL  CO.  OF  AMERICA 


Main  O/Kct; 

26  Cortlandt  Street 

NEW  YORK  CITY 


rimntl 

20  Orange  Street 
NEWARK.  N.  J. 


A   POPULAR   PRICE   LAND   OR   WATER  PLANE 


TWO 

PLACE 

LAND 
MODEL 

$3,000 

KYLE  SMITH  AIRCRAFT  CO^ 


TWO 
PLACE 
WATER 
MODEL 
$3,100 

WHEELING,  W.  VA. 


The 

Perfect 

Starter 


A  self-contained  air 
motor  coupling  direct  to 
the  end  of  the  crankshaft. 
Averages  IS  separate  starts  on  .1  volume  of  air  and  re- 
charges itself  in  less  than  30  seconds.  Cannot  interfere 
with  normal  action  of  motor,  as  when  idle  the  Perfect 
Starter  leaves  motor  entirely  free. 

Weight  coinplMe  "Model  D"  for  ISO  H.  P.  rnsinn.  56  tt»,.  and  "Model  C" 
complete  (<-.r  150  II.  P.  cncinci.  70  lb<.  TeMrd  and  ap(irovr<l  by  U.  S.  and 
■Banjr  (orrisn  (ovrmmmtt. 

5«nrf  tor  Fn*  BooUtt 
MOTOR-COMPRESSOR  CO.,  NEWARK,  N.  J..  U.  S.  A. 


otoicr 


Marine    Airplane — Automobile 

The  DumpDlmg  KnKine  b  nud?  in  throe  types  to  fit  thens  three  r«quir«meDts. 

Thf  i)i-5ii,n  is  Iho  «ami'  in  i-ach  instanep.    Write  for  d«t4uls. 

DUESENBERG  MOTORS  CORPORATION.  120  Broadway,  N.  Y.  City 
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AIRPLANE  CRANKSHAFTS 


With  a  Perfect  Record 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.,  U.  S.  A. 


to  aaiiffMfd  qiwUtjr  !•  fotmd 
torn 


McADAMITE-ALUMINUM  COMPANY 

57-83  Isabella  Ave.  DETROIT,  MICH. 

Hifth«8t-GcMi«-Stniiig)Mt 

ALUMINUM  CASTINGS 

comnrV.ion"'^ i^'^^  ^  %»'  ^^  LARGE  CAPACITY 

CotnpresRion   126,000  >  ^trw% 

TnntTerae    87^  -    m    »  PLANT 

Tonioo    66,300  «    "  * 

FMinc  P«iBt   1040  DcgraM  P  Qtttek  OeliverlM  GuacantMd 


^  THE  li^ 


OUR  SPRUCE  LOGS 


<'rRELIABLEj^^ 

A.  C.  DUTTON 

MilU 

SOUTH  BEND.  WASH. 
TACOMA,  WASH. 


Are  perhaps  the  best  on  the  Pacific 
Coast.  Our  facilities  for  supplying 
Air-plane  Spruce  are  unsurpassed. 

LUI^IBER  CORPORATION 

and  Storaga  Yarda 

pouchkeepsie;  n.  y. 


SPRINGFIELD.  MASS. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

It  QuMik  Ann*  ClumlMf^  W«itmltMMr,  W. 


Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  Illuminating  .Shells,  Trench  1  lovvitzeis,  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

and  Builders  of  Militaiy  and  Naval 
AIRCRAFT 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


^  Du  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increased 
demands  of  the  airplane  industry. 

fl  Du  Pont  technical  skill  and  experience  will 
insure  strict  maintenance  of  the  quality  that  has 
made  DU  PONT  DOPE  the  standard  for  airplane 
surfaces. 

Du  Pont  Chemical  Works 

E.  I.  du  Pont  de  Ncmoun  &  Co..  Owner 

120  Broadway  New  York 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copper  alloy  which  ha-s  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FABRIC  METAL  CO  J4  Commerce  Sl,N.Y. 


Radium  Luminous 
Material 

SHmES  EN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTE.NANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

HACMINK  OirS.  riRTOL  AJfD  RIFLE 
8IUHTM;  K.iNOE  SCALES;  ACTOMATIC 
TRLKPHONK8:  WIRF.I.KSa  APPARATCSs 
NAVIiiATI.NU  INSTKIMKNTS  OF  ALL  FLT- 
lya  AND  HAIIJNO  CK.\rT:  DECK  CLOCKS! 
WRIST.  STOP  AND  POCKET  WATCUESi 
SIGNAUS;   FLOTTIN'O   BOAKDSi  ETC. 

Radium  Luminous  Material  Corporation 

Fifty  Fife  Liberty  Street  New  York  City 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  pxjssess  every  feature  and  qualifi- 
cation  necessary   for    a    high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Vacd  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 
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AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  designer! 
of 

AERO 
RADIATORS 
INTAKE 


and 


EXHAUST  PIPES 


UNDER  &  MEYER 
245  W.  SSth  St. 
N«w  York 


Fowler  Airplane 
Corporation 


OfiBce  and  Factory 
J 28- 1 30  Twelfth  Street 
San  Francisco,  Gd. 


Factors  of  Safety 

Tliese  Coant  in  Aeroplane  ConstrnctioB 


NON-INFLAMMABLE 

Cellulose  Acetate  Base 

CeleslroD  H  Yamlstes 

proMe  another  SAFETY  FACTOR 


NON-INFLAMMABLE 

Ceies(roD  Steels  #  Films 

Trarupartnt  —  Waterproof 

MANUFACTURED  BY 

Chemical  Products  Company 

93  Broad  Street  Boston,  U.  S.  A. 

Marmfettutm  of  CtUuteft  Actiait  for  marly  IS  gtm 


Erie  Specialty  Co. 

Main  Plant 

Erie,  Pa. 

Executive  Offices:  25  Pine  St.,  New  York 

Manufacturers 
AIRCRAFT  METAL  PARTS, 
BOLTS,  NUTS,  CLEVIS  PINS, 
SHACKLES,  EYE  BOLTS,  MA- 
CHINE SCREWS,  ETC.,  ETC. 

Fittings,  Forcings, 
Castings 

We  are  increasing  our  equipment  in 
every  department — foundry,  forge 
shop,  stamping,  automatic  screw 
machines,  tool  and  die  shop. 

All  our  products  are  rigidly  in- 
spected and  meet  all  Government 
requirements. 

Are    you    on    our    catalog    mailing  littf 


Uiyilizuu  by  v^ovj^lc 
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TURNBUCKLES 

of  the 

Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Elxacting  Requirements 

Standard  Screw  Co. 

(of  Pennsylvania) 

CORRY.  PA. 
New  York  Office:  Wool  worth  Building 


CUSTER 
STATOSCOPE 

A  Klance  lells  whether 
ascending  or  descending 
and  gives  relative  speed 
of  inovemeiit. 
_  Construction  simple. 
Ko  mechanical  parts  to 
get  out  of  order.  No 
outlet  tube  tu  pinch. 

Continuous  registra- 
tiorL 

Vurd  fty  f.  S.  nnrf 
BrilUh     (Juiri  nm'Hf. 

Custer  Specially  Co. 

Dayton,  Ohio 


American  Automotive  Company 

Manufacturers 

Aeroplanes  and  Hydro-Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
will  meet  U.  S.  Govt,  requirements. 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 


METAL  HOSE 

For  every  Airplane  Requirement 


Write  for  spccificalions  and  prices 

PENNSYLVANIA  FLEXIBLE  METALLIC 
TUBING  COMPANY 

Broad  and  Race  Su.,  Philadelphia 
m  Yark  Boston  Cklcaso  Detroit  Clivdand 


WOOD  WORKING  MACHINERY 

SPECIALLY  ADAPTED 
FOR 


Aeroplane  Factories 

Wrile  for  information  catalogue  No.  97 

OLNEY  &  WARRIN 

406-412  Broome  Street 
Tel.  Spring  4425       NEW  YORK.  N.  V, 


AEROPLANE 
RIMS  and  WHEELS 

Made  by  the  oldest  and  best  known 
steel  rim  and  wire  wheel  makers  in 
America. 

Quotations  gladly  furnished. 
The  MOTT  WHEEL  WORKS 

Utica.  N.  Y. 
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PUNCH  PRESS  WORK 
AND  STAMPINGS 

Specializing  particularly  in  Aero- 
plane work  where  accurate  work- 
manship is  absolutely  necessary. 

Also — Aeroplane  Machine  Work. 

CENTURY  TELEPHONE 
CONSTRUCTION  COMPANY 

BUFFALO,  M.  T. 


Special  Sheet  Metal  Work 


Airplanes 

Precise  Work  Executed 
from  Blue  Prints  or 
specifications  

The  Aito-Acro  Sheet  Metal  Worb 


IFFAIB 


A1R.SCREWS 

SLPROVEN  PiSbnCIENCY 

BUFFALO  AEROPLANE  CORP. 


BUFFALO.  N.  Y. 


U.  S.  A. 

"Burrumor 


DAVENPORT 
SCHOOL  OF  AVIATION 

Special  induceniciit«  to  students  who 
wish  mechanical  inxtruction  and  actual 
experience    in    our    airplane  factory. 

FmU  training  under  Chief  Instructor 
LOUIS  BODER. 

ITriM  today  for  bookltt 

School  and  Factoty  at  Dayenport,  Iowa. 


Oil  Proof-  Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 

7ou0& — Compressible — Flexible 

li  ran  are  not  familiar  with  FaUu* 
nund  have  ui  tend  you  iaiiqile»-- 
either  sheet  orgadccts  ctttasperyottf 
blue  prints. 

Gmktt  Cmttbtg  liifiniM.  Qmkk 


Fibre  Fuuduiig  Co.,  27  State  St,  BoMoa 


PONTOONS 


and 


FLYING  BOAT  HULLS 

Built  from  your  dedgnt 
or  from  oure 

Palmer-Simpson  Corp. 

Swanac  Uk.,  N.  Y. 


Aeroplane  Cyliiider  Forgiiigs 

We  make  a  qiecialty  of  hoUow  forfing  fai  Sm 
under  onr  bydnualie  preuei^  aeroplane  ^liader  fbcy 
ingi  of  kipi  and  hnr  culwa  O.H.  or  allojr  ttttu. 

We  bave  fumldied  cylinder  fonbgB  to  practically 
all  the  engine  builders  in  the  Uomd  States. 

Also  Propeller  Hobs,  Flanges  aMlShtU^clc. 

Miaoallanaoua  ataam  hammar  and  hy- 
draulic pmm  dio  forginga  of  all  Ijpao* 


TIOGA  STEEL  &  IRON  COMPANY 

Slnd  *  Gnf  Annaa  FUaMpUa.  Pa,  U.  &  A. 


Airplane  Linen 

Ihcd  by  the  United  States  and  British 
Governments  in  their  air  services;  also 
by  the  large  airplane  manufacturen 

Sample*  and  Speclficatlotw 
sent  on  application 

Robert  McBratney  &  Company 

Linmn  Mmnufaetarmra  and  Importmn 

121-12S  Franklin  Stioot,  Now  Yoik 
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DON'T  SCRAP  ALUMINUM  PARTS 


SO-LUMINUM 

npairs  crarku,  bmk«  or  othtr  d» 
r»rta  In  ■lumlnaro.  Id  half  tti*  time 
mt  h«lf  the  cost  of  ac^iylfn*  w»l<l 
Inf.  Pirta  roemlMl  with  thU  com 
poDDd  are  ttrongtr  at  waMcd  }olnt 
tbaa  elaewberc.  GaaoUn*  torrh 
•air    Mag    oeccanarr.      No  flux 

Pocaii't  take  tbe  atmstta  oat  of 
■«UU,  maka  tb«m  brittle,  Bor 
cmua*  alloy  caatlon  to  warp  or  fall 
to  Una  up.  UaeJ  by  V.  8.  Army 
ud  Nary,  IradlQf  alrplua  maou- 
factur»r«,  ^Ic. 

HenU  AO  criiU  for  trial  bar.  (3.00  pMaJ. 
JTonrv  refundtd  if  net  tatltfactory. 
Booklet  na  rrquMt 

n-lDHI»Oi  HF>.  *  EM.  M.,  IK 

liM  li.  17N  Irutnr     I**  Ttrt  Otr 


so  LUniMUf-t 


TMt  SO  Ll'HINUri  fO 


supi'Pme 
aviation. 


NIIH 


All  recognized  builder* 
of  airplane  motor*  in 
America  use  Zenith  on 
their  product. 

Zenith  Carburetor 
Company 

Hn.  Yirk     DETROIT  Ofaii 


LEYGRAND  &  CO. 

120  Broadway,  New  York 


Aluminum  Sheets 


All  Sizes  and  Dimensions 


The  Beam  Airplane  Company 

(IMCORPO  RATED) 

.Announce  that  they  are  in  a  position  to  accept  a 
few  students  in  their  .Aviation  School. 

CURTISS  and  EUROPEAN  MOTORS 
TR.ACTOR  md  PUSHER  M.\CHINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  LIVING  EXPENSES  RE.ASONABLE 
NO  CHARGE  FOR  BREAKAGE 

Correspondence  Invited 

THE  BEAM  AIRPLANE  COMPANY 

CKUNA  OHIO 


Aeromarine 
Plane  &  Motor  Co. 


Manufacturers  of 


Aeroplanes  and  Motors 

Member  of  Aircraft  Manufacturer* 
Auociatioa 

New  York  Office:  Times  Building 

TtleTphone,  Bryant  eH7 


Classified  Advertising 

10  etnta  a  word,  mlnlmom  charge  12.00,  payable  lo  adraoea.  Addreaa  repUe*  to  adrertlameBla  with  box  BDmban.  eai«  •( 
Atiatioh  akd  AiKOiiatiTlCAX.  EMamaaaiaa,  120  Weat  iU  Street,  New  York. 


FOR  SALE — Three  taDdem  seat  school  biplanes,  one  for  Im- 
mediate delivery.  Also  gmall  biplane,  ^iiecUiliy  .nulted  for  ex- 
hibition work.    Without  enKlnes.    Adtlre^s  Box  S."S. 

WANTED — A  practical  airplane  profieller  designer,  who  baa 
tiad  ex[ierlence  In  projieller  luuiiufaelure.  Exet^ptloual  up- 
portualtleH  are  often  tu  the  right  man.    Box  64. 

WANTED — Good,  usefnl  aeronuatical  motor  from  60  hp. 
up,  Klrkham  "six,"  Hall-Scott  "H"  or  Curflss  "8."  C.  C. 
Coleaan,  27:23  Bentoo  Boalevard,  Kansas  Cttjr,  Mo. 


FOR  .SALE — One  four  place  ISOhp.  twin-motored  flying 
boat    Pboto8  and  price  on  reqncNt,    Box  08. 


YODNO  MAN  with  hlRli  Nchool  e«lucatlon  wLnhea  position 
with  airplane  comiuiuy.    Wants  lo  fly.    Address  Box  00 

WANTED  -Airplane  Draftsman. 
State  experience  and  salary  wanted. 
References  required.  Address  Box  49. 
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Atiatiok  AMD  AnuNAt'TiciL  ENai.NEuii Nu  wlU  turaUb 
AAmtlMn  lo  tbla  Imm  mn  printed  Ui  Imat;  face  tfV. 


ACETYLENE  WILDING  AND 

CUTTING 

riiLvis-BournoBVIII*  Ot> 
Searcbllfhl  Co. 

ACCESSORIES  AND  INRHV* 

MENTS 
OaVlvlar,  BaroMt  J. 
Ma«o-Ma*ar.  Tbci.  Co. 
Hfttrtr   tirniMwp*  On. 
Niandird  AfranauliCKl  Co. 
Taylor  liMtruniml  C'ompaalw 

AIHI'I.ANF.S 

AcrvmarlBe  Sal««  und  KBClDMrknc 

Corp. 
BaIm  A«ropliiiie  Co 
fl«lMltet  Aw«f>lM»  Co. 
DurscM  Co.,  Th« 
Carter  Uros.  Arroplan*  Co. 
CurUaa  AcropUne  Md  Molar  Corp. 
Duyluii  WrIsliI  Airplane  Co. 
nlnt  Akrrnifl  Co. 

Vnrtar  Alrpi>uM  c«rp. 

aallBUM  Alr<rufl  Coip. 

Itotarto^  Tii<^  A.  H  Corp. 

tt«tTmHI%  ChJlB.  A. 

Hmmiit  Afcrraft  Co. 

|»  W.  V.  BaclnMrtiw  OM.  ' . 

I«mIm  Alrerutt  O*. 

lAwt«no*-u»wis  AaraptMN  0^ 

I«wmn  Alrentll  C*w 

t«Bcraa  Alrplam*  Oo. 

Piii-lltc  Aero  Products  CC 

Onlnunr*  Oa. 

KlfliKTiIkun  .Xi^uptano  Catf^  1Mb 

n«>K*'f^   I  1 1 1  ;i  I  r  :  I  :  I  tori  Co, 
Humsav   A  •«  m  :  1 1  .ine  Co. 
Sailtli.  Ii;l<-.  Mrrrad  Co. 
MaDdiu'il  Arm  CnrporatlM. 

Bl(»rtl*kunL  Arniplufl*  Co. 
ni<jniiui-M>ir»o   .Mrrmft  Corp. 
Wulilcit  llUiiii-r»  (.o. 
IVillliUM  Aan>|>liun  Co, 

mm 


Coitar  apwMtr  C*.  <atAIMMp*> 

Fr«iMh-Ain*i1e«ii  Ball««a  Oau 


BALLOONS  AND 
BL£S 


AIRPLANE  ENGINES 
Aliiwillll  nana  and  Mate*  Oa. 
tUamanvllU  Moiara  Corp. 
Cla*«taa«  Aaro  Motor  Oa.  _ 
OartUa  AarapUaa  aad  IMavOai*. 
Itaancnlwnr  Motont  Oarp. 
Oaaaral  Onlnanca  Oik 
Ocaoiml  Tchtvle  Oa. 

Hikii-Hcott  Moii.r  Car  Ca. 

Ilurrlman  Alrrrnft  Molora  Ca.,  Ia«. 

Knox   Motura  Co. 

Mailme«ar  Co. 

Miller.  Harry  A  .  Utg.  Co. 

4)(lo  Motor  Co. 

I'ai'kard  Motor  Co. 

Hubsrla  Motor   Mtg  Co 

Hterllna  Enclii*  Co 

HlurteTUI.  II.  r.,  C'<>. 

Ttioniaa-Mariio  Alrrraft  Cacp. 

(Iiilon  Oaa  ICusldii  <'o. 

Wlarouin  Motor  Mf(.  Oa> 

WorWe  W  .I    1   Co.  _ 

Wrlfhl  Miirili.  Alrcrafl  CatP> 

AIRPLANE  PARTS 
Rrta  Htiarlally  Oa.  _ 
■^•««,  Walkar  H.  fla, 

p^l^i<«ed  *  wri«i«d  Steal  Pradaau 

Co 

rtogera  Cnniitru<'t1oi3  Oa. 

ALUMINUM 
AatanU  Co.  of  America 
Alliniltioni  Cn«tln«ii  Co. 
AtaaUnum  Cu.  of  Ainerlraa 
Ainarleaa  Ma<Bl  Co..  Ltd. 
IdnnH'  A  Ca. 
MrAtlaaalla-Alnnilmiin  Ca. 
Ca-I.Bmlniim  Mtt-  *  Kng,  Oa. 
(Holder) 

A\  L\TION  SCHOOLS 
.Aitifrlrti  Tfrtii*  Of-i^nlr  Co.,  Tba 
lleniM  Sriloul  of  ,\%lulloll 
i'urllae  Triiltilna  .<>rlt<w4» 
lliiiril|Hirt  ,\iliillon  ?^4'liu4il 
DoUse  BclKiol  of  Aviation 
Kllnt  Aircraft  c, 
Hall  Klyil^K  f^rhooi 
Siliitaa  School  «t  Aviation 


BALL  BEARINGS 

Baaa-Brlcbt  Utm,  Ca. 

Nav  Daj^aaruiraliWp^Ofc^^ 

V.  'a  Ml*aaulnir MfS.  Oa. 


KDalMluiiua  Aircraft  Corp. 
Uattad  UOm  Bakbar  Oik 

BABOGRAPBS     AND  BA- 

ROMFrEBS  .  . 
Oraan.  Umrr 
Hauatatlar,  A. 
Saaaflald  *  Lan* 
Taarlar  Inatramant 

BATTERIES 

Blactrle  fttoraca  BtXtftw  Oi. 

HEARING  METAtS 

American  Dronza  Ca. 
»-nliric  Metal  C^>. 
l.r«e<t,  WiUker  M.  Co. 

CARBURETORS 
Millar  carkoMtar  Oa. 
■trenbarv  MotiH-  mTleaa  Oa. 
WiMler  «i>i1  Sfh«t(|er 

SaSMIl   t'.irlrurctor   (  i> 

CLOCKS  ANU^WATCKES 


Depolllar.  J.,  A  Ban 
Wall  ham   Watcb  Oat 

CLOTHING 
AMNMBUa  *  ntab 
Rotara.  Paat  *  Oa. 

ftnnilorn  Co 
SpaldliiE.  A.  (J.,  A 

COMPASSES 


•party  Orraaeapa  Co. 

ISijtlor  IiMtnimrat 


Ddl'K  AND  VARNISH 

Ai!«!ii»  A  F.IIInif  Co 
American  Enialtllte  Co. 
ChemlmU  ProdurU  Co. 
Coriovwr,  Tlie  C.  K, ,  Co 
Dul'aiit  Chemical  tVorku 
Flexible  Compound  Co. 
National  Aeroplane  Co. 
Praii  A  L^ambert 
Standard  Vamlab  Warfea 
Valentine  A  Co. 
W>»ke  A  Co. 

DRIFT  INDICATOR 

Sparry  Gyraecopa  Oa. 

DRY  KILNS 
Cutler  Dry  KUn  Co. 
Orsad  RapMa  To 

I)^  NAMOMETER 

Ht>i;iicue  Klectrlc  Work* 

E^(;I^^:  i'arts 

Allf-rliMriy   Kurpliijc  Co. 

Il'w:   II  -nprojiloa  JIlDS  OOb 

l)i,r-l.l..|    [...   iii.lln*  Ca. 

KrlT  .s,,..-.  l!ill>'  Co. 

Flhre   Finielilnic  Co. 

(;HTr,r<l,   1,1-lnnrl  Co, 

C.lll,  P.  H..  *  R.>ii« 

Il^tlrnuitc  V-vF~.'i\  Steal  OOb 

l.mett.  Wnll.ir  M  ,  Co. 

Park  tirop  Force  Co. 

Mandnrd  rnrln  Cu. 

Tafl-Picrco  Mftf.  Co. 

Tlamt  Waal  A  Iraa  Co. 

WlllNlBa.  J.  H..  *  Oa. 


FABRICS 
OaartMl  lUit.  Oa. 

Koraheedt  Mf*.  Co. 
t.amh,  Finlay  A  Co. 
■rnralucy,  Rubt.  A  Co. 

Scott.  Hutchison  Co. 
Whitman,  ci.ircnro  .1-  I'o. 

FIRE  EXTINGUISHERS 

Fyr-Fyt»r  Co,.  The 
Johni-ManvUla  Co..  H.  W, 
Psrreoe  Mf*,  OO. 

GASKETS 

Flhra  nilaUw  Oa. 

GLUE 

ranilaaa«,  L  Wm  A  €a. 
Baxter  A  Adanaaa. 

CAGES 

Croeby  aiaam  Gate  A  Valva  Ca. 
FInihara  Ca..  TiM,  Inc. 
Vallad  Stataa  Oaia  Ca, 


HANGARS 

American  DrtJiie  Co. 
Anchor  CorruKallnx  Conatr.  Co. 
Aahley  Steel  HUIk  Co 
Howell,  Field  *  Uodilar.l,  Inc 

Kt-'H.-^l'y  &  .MutlSti.jn 
Mllllknn  Hroa. 

V.iKln.j.   Hri.lK.'  ,t-   Iron  Co. 

I.II  K  PRKSERVERS 
ITRiveinal  tiiifet)'  Matlreia  Co. 

LUMBER 

Alei>ck  Co..  John  U 
American  Dalea  Corp. 
Cbetbam  Lambaa  <Mb 

Delatour.  J. 

Outlon,  A.  C.  Lbr.  Corp. 

Ludlow,  laraal 

Meorel.  c  r...  A  Broa.  Oa, 

LiMiMii  .-^  <:oMPOIIND 

Cuia  MkIiI  Mfs.  Ca. 

ItuUlum  l>lal  C«. 

ItndliiMi  l.umlnowi  ■MWW  OH||ii 

M\€HINFRV 

Oln»'>    y\  itrrrt] 
Warurr  &  Swazry. 

M.ANIFOLOS 

AJax  Auto  A  Aero  Shaat  Motal  Ca. 

MAGNETOS 

Beach  Ha^nato  Co. 
Barkahlre  Magneto  CailL 
Brloaion  UCr  Co. 
ttamy  Blaetric  Co. 
■•Utdiinf  ■laettiaml  Oa 

METALS 

American  Vanadlom  Oa. 

Dethietiem  Steel  Co. 
Detroit  PrM**d  8teel  Co. 
Federal  Pre».i!-d  Src«1  Co. 
liarland  Vcn  L 11 ;,.  l,.ir  r  n 
Ciieder,  Pii«»'.-l(ko  &  i'rey  Co. 
Lcxctt,  Walker  M.  Co. 

MODEL  AIRPLANES 
Aaaaplaaa  nuMr  Oa. 

>  iOmt  ]«»  SiOk 

MOTORCYCLES 

Eicelalor  Mutur  Mtg.  ttnlf  OOb 
HarlcyDavlaon  Ca. 

n««S«raM^^llatM«y«la  Oau 

OILS  AND  LUBRICANTS 

Bnker  Caator  OU  Co. 
tSraphlte  I.ul>rlcant  CO. 

CJuif  ii.  niiiiiK  Co. 

Sheppard  Id<?al  Oil  OSi 
Standard  Oil  (Ut. 
Hwan  A  Finch 

Tezaa  Co. 
Vacuum  Oil  Co. 

OIL  PUMPS 

Wayne  Oil  Tank  A  Pump  Co 

ORDNANCE 

Drisca-Seabury  Ordnanca  Carp, 
Qaaaral  t'>rdnanea  OOb 
Maxim  Silencer  Oa. 
Savace  Arms  Co. 

PACKING 

FIbro  Plirialilnc  Ca. 

PHOTOGRAPHY 

Brock,  Arihar,  ft^ 
liFriicrt  A  HMagaa  Ca. 

PISTONS 

l.cvcii,  Wallccr  Oa. 
PONTOONS 

Nlarara  llout  Co. 
Palmcr-slnipvoit  Corp. 

Wcl.*'!  Murine  Eqtllpment  Co. 

PROl'I  I  LERS 
.\m<irlcBii  Propoltcr  A  Mfc.  Ca. 
Aviauto  Mfir  c^n. 
iliilTiilu  Aeroplane  Corp. 
C.  M.  O.  Phyalcal  Lataoratanr 


Ronil-Turney    Kadbitor    A  Mtg, 

<  o. 

Tba  Kotllab  A  Meraick  Ca. 
RIVETS 

muapaoa.  Edarta  U.  Co. 
SCELER08C0PE 

Shore  laatromanl  *  H(B,  Oew 

SEA  SLEDS 

Vorray  A  Treruriha 

SIKu  K  ausori{i:rs 

1\  .1.1.1.  .1    W.  Kluntlc  IVeb  Co. 

sr\i{K  i'i.r(;s 

Chuiopli.ii  iKnltlon  C'o. 
•  Johna-Manvllla  Co  ,  H.  W. 
Pyro  Icnltlon  Co. 
Rajah  Auto  Supply  Co. 
Spllidort  Glactrlcal  Co. 

SPEED  INDICATORS 


Bscalalor  ProMltor  Oa. 


PYROMETERS 


MtK.  Oo. 


Phor*  Inntriim^nt  H  lUC*  Gt> 
Tm^  lor  liiHtnimctit  OVnipMrtM 

RADIATORS 

Aula  Kadlatoa  Wig.  Oai*. 

AJaa  AiNo  •  Am  Ikaat  Mata 

A-Z  Ca. 

 uKO^SalMi  Oa. 

UlrliivtaB  luaiatar  Oa. 


Folboro  Co..  Tile,  Inc. 
Johna-Sluiivll:,^    Cii  ,  H. 
Stewart  \Vuriier 

Corp. 

STA1ULI7.F.RS 

Oreeiie  A»i  r>riRMr|,-.i  Oa. 
Martni  Ari"  1  ^  i  -  nt  I  !■ 
8p«rry  t^ru«eap«  Cv. 

STARTERS 

BIJur  Uolor  Uahtinc  Ca. 

Chrliilenjiea. 
Dayton  l£a| 

Co, 

Motor  Compreaaur  Co. 
Nortbeaat  ISlectrIc  Co. 
Wacner-Hoyt  RIactrlo  Oa. 

TACHO.METER8 

Jofalia-Mnnvlll*   Co,,    H,  W. 
N^ilann  n;awer  A  Furnace  Co. 
Queen-Cray  Co. 

Stewart  Waraar  apatdoaaatar  Carp 
Voader  M(c  Oa. 

TANKS 

Janney,  Stelnmeta  *  Ot. 

TELEPHONES 

Oeneral  Acoouatlc  Co, 
Slreator  Klectrta  Co. 

TelautOKrat.h  t^orp. 
Weatern  Electric  Ca. 

THERMOMETERS 


TIRES  AND 

Gaadyaiar  Tiro  A  

HrKlRnmn  nubtaor  OUi, 
Valtetl  Stataa  ~  "* 

TOOLS 
TRUCKS  AND  TRAILERS 

Federal  Motor  Truck  Co. 
Four  Wheel  Drive  Aula  Oa, 
Maah  Matara  Co. 
Paakard  Motor  Car  Ca, 
■acMar  •  Ca..  Tha 
••ralaa  Malar  Traak  Cab 
WMta  ca. 

TUBING 

BaiMra  Art  Hehil  Ca. 
yiaaia.  Patar  A..  *  Oa. 


Oa. 

TURNnr:cKLES 

Aero  Mrs.  A  Accaaaariai 

AJax  Iron  Worka 

C.  C  Aeroplane  Worfca 

Ultlner-Meyer  Mfc  On, 

-  ■  -       -  Om. 


Ma*  Taitt  A  Basaralam 

StampliiK  Oa. 
tt— Jf<  8mw  Oa. 

WHEELS 

AekarniMi  Whaal  Oa, 
Matt  WkatI  Warka 
WIRE 

A  mar  I  can  Meal  and  Wtra  r%» 
Ceatnry  TdaphaM 

Co. 

Rloctrlc  Cabia  Oa. 
RaebllBK'*,  Mul  A«  laMI 
simplex  Wlra  and  CaUa  Oa, 

WIRELESS 

American  Radle  A  Raaaarak 
American  Wiralaaa  Tai.  Oa. 
CatUac  *  Waahlnvtaa. 
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ove  all  does 
HESS-BRIGHT  Ball  Bearings  con 
tribute  to  that  supreme  confidence 
whicH  subordinates  all  tKou^Kt  of 
engine  trouble  in  tbe  airman's  mind 
to   tbe   accomplisHment   of    His  task 


1 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

FRONT  STREET  AND  ERIE  AVENUE 
PHILADELPHIA  PENNSYLVANIA 


HESS-BRIGHT  S  CONBAD  PATENTS  ARE  THOKOUCHLV  ADJUOICATCD 


TJIK  wtLUAHx  rsiMTiMii  i-vtufAjsy,  XKir  TnitK 
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THE    MARTIN  TWO  PLACE 
RECONNAISSANCE  TRACTOR 
MODEL  R 
Convertible  Land  and  Water 

Ordered  ty 
tke  United  States  Army  and  Navy 


Wright-Martin  Aircraft  Corporation 


AND 

AERONAUTICAL  ENGINEERI^ 


lOBD 


AUGUST 
15th 
1917 


A  SeapUoe  Carrier 


SPECIAL  FEATUHES 

: AK (THMIC  13UGRAM  lOR  hiJiJSCTJI^G  PU<  >PKf  J,K li  ^ 
THK  \  ALUK  AND  USB  OF  THK  LARCK  AIKFIJlNF 
OH^lNt;  IJJlVt HER  FOR  AIRPLA  NKS 
AIR-SH IV  SlJSI'liNJjIUN  SYST f:  M-^ 
Tin:  WOHf.D'S  AIR  R01T1::S 


PUBUSHED  Sl  Ml  MONiTHLY 

.  BY  ' 

THE  CARDNER, MOFFAT  CO.,  Inc. 

120Ttf  3Z»a  sr.  MEW  voaK 


-1  i  -  JO  1  /  • 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 

'  MARBLEHEAD,  MASS. 

Sole  Licencees  for  the  United  States  Member  of  the  Aircraft 

for  the  Dunne  Patents  Manufacturers  Association 


Uiyiiizeu  by  v^ou^lt 


liaakt  Std*  HaOScaH.  -BiG  SIX"  Airplant  Enfirf 


This  Hall-Scott,  Type  A-5a,  rated  at  150  H.P.,  is  offered  after  having  most 
successfully  passed  severe  running  tests  as  required  by  Hall-Scott  engineers, 
and  final  48  hour  endurance,  running  test,  on  cradle  type  torque  stand, 
with  propeller  directly  connected,  in  accordance  with  U.  S.  Government 
requirements.  (Spec.  1002.) 


Total  weight,  complete  and  ready  for  service,   578  lbs. 

Weight  per  H.P.  {Ba$ed  on  actual  H.P.  development,  at  1,300  R.P.M.)       3.61  " 

Consumption  gasoline  in  lbs.  per  H.P,  hour,  ,S65 

"  lubricating  oil    "     «•      "   025 

HALL-SCOTT  AIRPLANE  ENGINES,  both  four  and  six  cylinder  types,  are 
used  by  U.  S.  Army  and  Navy  Departments,  and  are  generally  used  by  all 
leading  American  airplane  manufacturers. 

Hall-Scott  Motor  Car  Co.,  Inc.  F.  P.  Whitaker 

General  Offices  EASTERN  REPRESENTATIVE 

Crocker  Bldft.,  San  Francisco,  Calif.  165  Broadway,  New  Yorlc  City 


wmmmimmiiuiiiniiiin>mmnmndiutimunimiiniumimiiiininiaimmmtnii)iaiuttwuiiiiuuiiiiuuiimiiiii^^^ 


Digitized  by  Google 


72 


AVIATION 


IS,  mi 


FAStUON  iJMGS 


U  timt,  Nrtw  nn  aajr  IWa 
ana  tt«  BmmIN  ■«*  « 
rnftUm,  i(  Mar  *)•<>» 


'IMf«  It  •  #ainn  MUM  »^*t  w^r 


'•M  vImS  «■«  — ^™  -J-    


"^^l!!!  •  IMw         wtl  to  mU  ay 

M  •  »»•  16J|W.  »  • 


The  Most  ConMrvkthre  New  York  Pidper— "The  Eveuinf  Pott,"  ol  Onr 
Workers : 

"THERE  IS  A  1  Kl  I.ING  IN  THE  PLAINFIELD 
FACTORY  OF  THE  KEEN,  DEEP  PLE/VSURE 
THE  WORKERS  TAKE  IN  WHAT  THEY  ARE 
DOING.  A  DEUBERATE  SWIFTNESS,  A  REAL 
RELISH.   .  . 


Wc  consider  this  article,  more  than  a  column  long,  a  tribute 


Especially  does  it  emiiliaiize  the  masage  we  have  tried  to  drive  home:  Suuid- 
«rd  Aicjdaaes  are  made  with  the  utmost  cue  and  im$K«oeeh  to  tiiat  fhe  pboe 
majr  be  dependable  and  trmtwoithy. 


M0mber 


mCTORV.  PMlNri 


Oantrae$or»  to 
efJeJ^r^eMnMNH 




».  Ntw  •iCRfenr 
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3.4  Pounds  per  horsepower 


The  lightest  American  airplane  engine, 
with  every  part  designed  and  built  in 
the  United  States.  Reliable,  durable 
and  capable  of  long  sustained  effort,  as 
demonstrated  by  repeated  tests  and  flights 


lurlevaiif 


mmo,  V.  m.  pat.  o^. 


B.  F.STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

member  of  the  Manufoclurers'  Aircraft  Aiiociation,  Inc. 
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•L  W-r-ENGINEERING  COMP/INY-, 

Urmter,  Atreraft  Uanufacturrrir'  .«»itii.,  /nr  . 


It 
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The  Dayton -Wright  Airplane  Co. 


DAYTON,  OHIO 


MAIN  PLANT 


EXPERIMENTAL  STATION 


August  IS.  1917 
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a/zd  SALES  CQ 


Jui/w/aaurersto 
J/r/jJXapdJdvy'^ 

^jrcrofiJfta/iU' 
allo/j,  /na  ^  ^  ^  ^ 
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LOGICAL  EQUIPMENT  /« 


Official  Government  tests  at  the  Bureau  of  Stand- 
ards have  shown  that  ACKERMAN  WHEELS  will 
successfully  resist  all  the  ordinary  compression  and  side 
thrust  shocks  to  which  the  landing  gear  of  the  modern 
airplane  is  subjected  and  that  they  have  greater  reserve 
power  to  meet  extraordinary  loads. 

Constructors  can  greatly  simplify  the  complex 
problems  of  landing  gear  design  by  the  adoption  of 
rigid  axles  with  ACKERMAN  WHEELS  and  at  the 
same  time  insure  a  better  landing  support  for  the  air- 
plane. 

The  spring  action  of  the  wheel  absorbs  all  shock 
before  it  reaches  the  axle,  prevents  rebound  and  makes 

SHOCK  ABSORBERS  UNNECESSARY 
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PHE  MODERN  AIRPLANE 


The  most  severe  tests  and  actual  field  practice  have 
proven  the  correctness  of  the  statement  that  ACKER- 
MAN  WHEELS  are  logical  equipment  for  the  modern 
airplane. 

• 

Write  us  for  suggestions  for  building  landing  gear 
and  rigid  axles  for  ACKERMAN  WHEELS. 

JFheels  built  for  any  weight 
machine  from  500  pounds  up. 


The  ACKERMAN  WHEEL  COMPANY 

ROCKEFELLER  BUILDING      -      .      -      -       CLEVELAND,  OHIO 
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DUESENBERG  AIRPLANE  ENGINE 


T<vdav  the  Airrlunc  n  W  ar's  mow  eflicicm  iwrumeni  I'J- 
,-nnr.o.^  il  .     'plant       be  In  awtant  uj«  a*  an  irvrtrumeni 

'.i-vri      ^-.urc  and  Ki»iness 

Vhr  fricWim.  the  eoctimand  o%er  space.  lU  tremendous  sf«eJ 

1115 

Th«  im-eniivc  pcniuj  erf  America  ha;,  been  unJ  I4  Cvtns  loo- 

,  ,^   lojay  on  ihc  ucvelopmcnt  erf  the  AirpUnc    Ou\  of 

■i;  (rf  the  country  »  hrains  will  come  a  nonderful 
,  -I.I  .-,  a  machine  rr-  >n\  !,rr,i.-^  mpcrior  to  snvthinu  at  this 
rmmeni  in  cxmentc 


.-  .11, 


i  on  a  cortttruction  program 
Mrplane*  ever  coocciveJ  Thu 
■  ^uW.V  the  tommon  enemy 


From  the  onmoe  experience  gameJ  m  the  tonstruttinn  trf  thi\ 
tremendous  fleet  will  he  evolved  the  Airplane  i>(  lo-morrou. 
the  .^lrp^ane  of  Sport,  PleoJwre  and  Business 

The  heart  of  the  Airplane  is  the  engine  The  p:>v>iti.litlcs  of 
tJK  Airplane  are  entirely  cnnfined  to  the  ahjlity  <>>  the  enaine 
to  pcoduw  ihc  necessary  poifer  aintinuou»l>  onJ  efficiently 

The  Ducsenhcra  Motors  Corporation  has  developed  an  Airplane 
tnumc  that  ii  lapahU  u/  pralut^nt  the  necJcJ  pDWcr  con- 
tmiKiu^lv  and  efficiently  The  Ducsenberj  .Xirplune  linpine  ts 
extremely  simple,  very  po«'erful  well  «ithin  the  nece«.irv 
weight  limits 

Wrti.-toKUy  f..i  .  .,  un,  ...  r..  I >ucsen»^B  Airplane 

En«m«  ana  also  dctarU  coiKemmK  the  Airplane  Maittrfacturers 
U5UJB  l>uv8cnN:r«  Efliunes  as  standard  c>.iu,pmc.u 


DUESENBERG  MOTORS  CORPORATION.  120  BROADWAY.  NEW  YORK  CITY 


Lioogle 
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Safeguarding  tke 
Airpl  ane  Motor 

On  tlie  perfect  performance 
of  tKe  motor  depends  the 
entire  life  of  the  airplane  and 
its  occupants. 


e  use  o 


f  tK( 


BOYCE 

^ives  to  tKe  pilot  at  all  times  an  unfailm^  indication 
of  tKe  motor  8  condition.  Its  accuracy  is  absolute, 
its  construction  a  masterpiece  of  scientific  design. 

^  The  Boycc  Moto-Meter  is  standard  equipment  on 
65  motor  cars,  trucks  and  airplanes. 

^  The  great  success  of  this  motor  heat  indicator  has 
been  due  to  its  extreme  accuracy.  Its  action  is 
unfailing. 

Q  Such  an  instrument  unless  accurate,  is  worthless. 


THE  MOTO-METER  CO.,  Inc. 


hong  laland  City 


New  York 
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UNION 

120-H.P. 

SIX 


EXTRACTS  FROM  ARMY  AND  NAVY  REPORT— 

"  The  engine  performed  a  very  satisfactory  endurance  test.  Ob- 
servations throughout  the  test  shoued  that  the  vihrations  tvere  low,  quick 
acceleration  and  good  carburetion  maintained,  also  the  absence  of  oil 
leakage  was  mother  good  feature  as  well  as  no  evidence  of  water  leakage 
at  any  of  the  joints." 

*'  The  engine  demonstrated  that  its  design  and  construction  was  such 
that  it  would  stand  endurance  test  of  a  much  longer  duration  as  wheit 
the  run  teas  stopped  the  engine  ivas  functioning  very  satisfactorily." 

"  The  inspection  of  the  engine  after  the  48-hour  endurance  test 
showed  the  fundamental  design  to  be  such  that  satisfactory  service  would 
be  given  by  this  power  plant.  The  quality  of  the  workman.ship  through- 
out was  of  a  very  high  order,  and  also  that  the  very  best  of  material  had 
been  used  throughout  the  engine." 

UNION  GAS  ENGINE  CO. 

OAKLAND— CALIFORNIA 
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J.  ROBINSON  HALL 

AND  EQUIPMENT 

P  A  C2  11      1  .'J  'COAST 
REPRESENTATIVE 

MANUFACTURERS 

609-611  Merritt  Bldg.,  Los  Angeles,  California 
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Tires  for  Airplsoies 

THERE  is  only  one  Goodyear 
Tire  for  airpl  anes — the  Goodyear 
Cord  Tire  especially  adapted  to  avia- 
tion service. 

We  believe  that  the  Goodyear  Q)rd 
construction  is  the  only  entirely  adequate 
way  to  master  successfully  the  tire-haz- 
ards of  flying. 

We  know  that  the  resilient  flattening 
under  load  of  these  tires  is  made  px)s- 
sible  only  by  the  cord  construction 
and  assures  swift  starting,  even  in  sand 
and  heavy  dust. 

We  know  that  in  the  shock  of  the 
roughest  landing  these  tires  defy  the 
menace  of  possibly  disastrous  blow-outs. 

Our  certain  knowledge  of  these  things  is  based  on 
the  long  experience  of  hundreds  of  aviators  using 
many  different  types  of  airplanes  equipped  with 
Goodyear  Cords. 

Everything  in  rubber  for  airplanes. 
Balloons  of  any  size  and  e\Kry  type. 


The  Goodyear  Tire  &  Rubber  Co.,  Akron,  O. 
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Airplane  Parts! 


Immediate  Delivery! 


Fortimately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  p>arts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from 
to  2»^",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  "  D " 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
yovw  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famous  for  Stanweld  Rims,  Tubing,  etc..  Perfection  Springs,  Bock  Bearings, 
Axles,  Perfection  Heaters,  Forcings,  Hub*,  etc.,  etc. 
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METAL  AIRPLANE 
FUSELAGES 


AIRPLANE  TUBING 

Especially  made  to  your  own 
requirements 


We  are  at  present  manu- 
facturing for  the  larger 
airplane  constructors  our 
high  grade  tubing  for  al- 
most overnight  deliveries. 
We  are  also  manufactur- 
ing three  distinct  types  of 
metal  fuselages. 

Special  inquiries  solicited. 


The  Empire  Art  Metal  Co^  Inc. 

College  Point,  N.  Y. 
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Contractor  to  U.  S.  Government 


A 


eroplanes 


LEWIS  &  VOUGHT  CORPORATION 

WEBSTER  AND  7th  AVENUES.  LONG  ISLAND  CITY.  N.  Y. 


y  Google 
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Airplane  Propeller  Specialists 


Propellers  for  aiE^pIanes, 
hydromlrplanesy  dirigiblesy 
etCy  designed  and  built  to 
tbe  individual  requirements 
o2  your  power  plant  and 
type  of  machine. 

Inquiries  solicited. 
A  high  percentage  of  the 

war  machines  on  the  various 
fronts  are  equipped  with 


Lang  Propeller  G>mpany  of  America,  Inc. 

New  York  Office      s  s    Room  419,  30  Eatt  42d  Street 
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"Usco" 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC, 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT,  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT,  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 
WiTRsTANDS  All  ^Weather 

Conditions 
AND  Ages  Well 


MADE  BY  THE 
WORLD'S  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


BALL  BEARINJS 

(P«t*nUd> 

If  the  bearings  of  your  mag- 
neto fail,  where  is  the  advan- 
tage of  Ein  engine  of  surpassing 
quality,  or  of  an  airplane  of 
surpassing  design?  Magneto 
failure  means  complete  failure 
of  the  flying  equipment. 
•NORmfl"  Bearings  identify 
magnetos  of  proved  depend- 
abiUty 

Therefore  —  see  that  the 
magnetos  you  use  are 
'tSSBSUB"  equipped. 


THE  N9RmA  COmPMNy  OF  AMERICA 

17 R 9    BROADWAV  NEW  VQRK 

Ball,  Roller.  Thrust  and  Combination  Bearings. 
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AND 

AEKONIAUTIOM  ENGINEERING 
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Creagh- 
Osbome 


Compass 


Radium  Dial 
for 

Night  Flying 


For 
Military 
Aviators 


Indispensable  for 
Reconnaissance 
Flying 


THE  SPERRY  GYROSCOPE  COMPANY 


126  Ru«  d«  Provence 
Pari*.  France 


MANHATTAN  BRIDGE  PLAZA 
BROOKLYN,  N.  Y. 
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THE  problem  confrantiiig  the  small  constnictor  of 
airplanes  at  the  present  time  is  serious  and  oue 
likely  to  become  increasingly  difficult  unleiw 
solved  by  the  Ainraft  Proteetkm  Board  in  B  prompt 
and  sutisfactorj'  manner. 

The  difficulties  which  the  smull  coustructor  haa  eu- 
eonntered  in  the  past  have  recently  been  farther  aggra- 
vated ].y  ih--  shiftiiijT  of  official  authority  which  the 
proueiia  of  expausiou  and  reorganization  of  the  United 
States  Air  Senrioe  has  made  an  nnsvoidable  necessity. 
Prior  to  the  War,  the  Avialiou  Section  of  the  Army  en- 
deavored to  aaaist,  within  the  modest  appropriations 
granted  it  by  Congress,  the  development  of  all  available 
types  of  training  and  service  aircraft.  This  politqr 
enconraged  the  desiign,  eonstni'f ion.  and  experimenta- 
tion of  many  airplanes  for  military  and  naval  purposes. 

When  the  formulation  of  a  war  prognon  was  undw- 
takon  by  the  Aircraft  Prodnrtion  Boarcl,  the  require- 
ments of  our  Air  Services  were  found  to  have  increased 
to  sueh  proportions  that  the  available  aonroes  of  supply 
I'f  niiTilsnies  and  engines  would  prove  insuffieient  for  the 
purputie.  As  a  consequence  large  manufacturing  con- 
cerns that  had  no  previons  experienee  in  aireraft  con- 
struct ion  but  possessed  the  skilltd  labor  and  the  macliin- 
ery  required  for  quantity  production  had  to  be  called 
upon  so  as  to  make  possible  the  rapid  construction  of  a 
huge  air  fleet. 

Tliis  policy  would  be  eminently  satisfactory  from  tlie 
viewpoint  of  rapid  production,  if  it  took  more  into  ac- 
oaant  the  interests  of  the  mull  manufactimr  vhoae 
experience  and  expenditures  entitle  Iiim  to  eonsidcra- 
tion.  Large  sources  of  supply  and  strict  adherence  to 
standard  designs  are  obviovnly  derirable  and  even  india- 

pen.sable  for  rapid  pro<1«etion  of  nircrnft,  Tiiis  is 
especially  true  where  a  type  of  aircraft  is  required  which 
has  not  nndergooe  radical  alteratittis  during  the  war, 
that  is,  training  and  rceonnaissanee  machines. 

But  where  standardization  is  likely'  to  defeat  its  own 
purpose  is  in  the  oonstrnction  of  pnTsnit  airplanes  whose 
performances  are  bettered,  now  by  tlie  Allies,  now  by  the 
UermanSt  from  mouth  to  month,  so  tliat  an  airplane  of 
tills  dasB  is  generally  considered  obsolete  after  only  a 
few  months  of  service.  To  improive  constantly  the  speed 
and  climb  a.s  well  as  the  armament  of  pursuit  airplanes 
the  brains  of  uur  cleverest  aeronautical  engineers  and 
draughtsmen  should  permanently  be  kept  oigaged  on 
the  i>roblem;  but  to  do  this  an  airplane  manufacturer 
needs  a  certain  amount  of  steady  orders  which  will 
enable  him  to  mn  bis  factory  if  not  mth  profit,  at  least 
with  no  loss. 

It  is  understood  that  for  the  present  the  Aircraft  Fro- 


dnetion  Board  believes  in  giving  in  prefeienee  orders 

to  organizations  which  can  make  at  least  600  machines 
per  year,  or  about  12  per  week.  While  there  seems  to 
be  no  desire  or  intention  to  stifle  competition  or  favor 

the  big  sources  of  sujiply  to  the  dctriincnt  of  the 
small  ones,  the  impress  ion  is  created  that  there  will 
be  a  period,  however,  daring  which  diief  attention  will 
be  paid  to  the  large  manufacturer  in  order  to  establish 
a  certain  amount  of  foundation  worit,  so  Uiat  quite  some 
time  may  elapse  before  the  small  eonstruetor  will  bave 
a  fair  chance  of  success. 

If  a  limited  nuinlver  of  trial  orders,  spaced  over  a  ttSt 
period,  could  be  given  to  responsible  concerns  who  have 
not  the  facilities  of  large  manufacturei-s.  it  would 
doubtless  result  in  creating  an  incentive  which  should 
have  a  decidedly  favorable  effect  on  the  development  of 
the  American  aircraft  industry  snd  Hie  soeecssfiil  pur- 
suit of  the  war. 


The  BatOealdp  of  the  Air 

In  this  issue  our  reatlers  will  find  a  description  of  the 
Ilaudley  Page  twin  tractor  battleplane,  which  is  pro- 
pelled 1^  two  270  horsepower  engines,  and  carries  three 
machine  guns  and  eight  bombs  of  250  pounds  im  h  The 
(Japroni  triplane  with  three  200  horsepower  engines  has 
an  equal  gun  and  bombing  capacity.  The  new  German 
Gotha,  a  biplane  which  bears  evident  traces  of  alterations 
irispiri'd  by  the  Ilaudley  Page  design,  and  is  equipped 
wuli  two  270  horsepower  Mercedes  engines,  seems 
equally  well  equipped  from  a  fighting  standpoint.  It 
carries  three  maehiiic  puns,  one  of  which  can  fire  down 
through  the  body,  enabling  the  crew  to  meet  an  attack 
from  an  opponent  iriio  would  otiierwise  be  masked  by 
tlic  tail  surfaces. 

We  have  been  accustomed  to  theoretical  discussions  of 
the  limiting  size  of  aiit>l8neB.  It  is  possible  to  demon- 
strate thcoreticany  that,  given  machiucs  of  exactly  sim- 
ilar design,  if  all  dimensions  increase  in  the  same  ratio 
the  bending  mommts  increase  more  rapidly  than  the 
resisting  moments,  so  that  a  point  is  reached  where  fur- 
ther prowth  is  impossible.  But  these  machines  are  not  of 
siuiuar  geometrical  design.  Thus  in  the  Handlcy  Page 
twin-tractor  the  wing  rib  construction  breaks  away 
from  the  standard  lighten-d  well  ennstniction  of  tlie 
small  machine,  and  develops  boldly  a  lattice  girder  con- 
stmelion,  with  the  obvious  admuotages  of  a  calculable 
and  lighter  rib  structure.  Similar  improvetncnts  arc 
probably  possible  at  other  points.  Steel  may  be  used  in 
large  madiines  where  a  p^>er  thiekness  precludes  its  use 
in  snudl*  r  airplanes.  Thus  the  tiieoreticBl  maiimura  size 
disappears. 
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Logarithmic  Diagram  for  Selecting  Propellers 


By  6.  Eiffel 
fnmVJm9fhlkhy 


Thh  arlidie  rdfttn  to  a  redrtiniifaiBtioB  of  tbe  logarithmie 

propeller  chart  for  eight  of  the  serews  for  which  the  results 
■were  publislic<l  in  "Noiivelles  Rechcrch(>s  sur  la  Ht^istance  de 
I'Air  fl  I'A vial i. Ill,"  T'>14.  The  iihw  series  of  tests  was  neccs- 
silatid  by  tiit?  IhcI  tlulf  the  ilel^rminations  of  tare  previously 
made  were  not  sufficiently  exact.  Two  direct  methods  for 
finding  the  tare  have  now  been  devised,  and  can  be  used  as 
ebecks  against  each  other. 

Tbe  new  logarithmic  diagram  ia  given  in  Fig.  1,  as  well  as 
dmwiati  of  Am  dglit  prapdkn  tailed.  ITor  Mudi  oa^,  log 
Pm  V 
y  j^is  plotted  as  a  function  of  \og-^  and  tb«  ▼■now  pro- 
peller efficienctee  obtained  are  marked  on  the  com  at  tbe 
propeller  poinfek 

Toe  diagmil  pumiti  «l  to  choose  the  propeller  whkk  beet 
soita  the  requiraa  eomditioiu,  knowing  the  velocity  of  tnaala- 
tion,  V,  the  power  Pm  of  the  engine,  and  tbe  r.p.nL  of  tbe 
propeller,  or  the  velocity,  the  power,  and  the  diameter  D  of 
the  propeller. 

To  make  the  choice,  we  proceed  as  follows :  draw  a  broken 
line  starting  from  the  origin,  0,  and  having  sediments  equal  in 
length  to  the  values  of  D,  r.p.m.,  etc.,  as  measured  fn)tn  the 
points  Or  on  the  various  axes  of  these  quantities. 

For  example,  the  full  broken  line  shows  that  in  this  cme  V 
is  90  m.p.h.,  I'm  is  150  h.p.,  and  .V  is  Y.iM  r.p.m.  To  this 
broken  line  ia  added  a  aegDMiit  parallel  to  the  azia  of  diameten. 


The  segment  cut  off  by  the  curve  of  the  propeller  chosen,  laid 
off  from  Or  on  the  axis  of  diameters,  measures  tiie  diiinieter 
of  a  propeller  of  tlds  typo  which  will  be  required  tu  lull  ill  tbe 
given  conditions,  and  the  point  of  interseeiion  with  the  pn^ 
peller  eun'o  gives,  by  interpolation  between  the  values  on  that 
curve,  the  propeller  efficiency. 

Selecting  prHMUen  Noa.  XL  24t,  and  8  to  aom  aa 
m  htm  dia  foWHriiif  valiMa  xor  xeqiiirad  diametan: 

■r  Me  U  S4  • 

(ft)   M         M  6.T 

(*)  T»  T4  69 

The  conditiuiLs  •p\i'n  for  tbe  problem,  the  aotutioa  of  wbieh 
is  repreeeutcd  bv  the  dashed  broken  hnee  are:  r-52.5  m-p.h., 
Pm-200  hp.,  and  D-i6  ft.  i  in.  We  thai  find  tbe  following 
values  for  tbe  meaaaary  r.pja.  for  prapeUami  Noa.  U,  94, 

and  8: 

I'rofwner  No   11  24  S 

upm  4«7      no  aae 

KlBclcnry   i^)   T2  T»  OS 

Fn)ra  such  ii  tabli'  as  this  it  is  easy  to  s<>lect  the  type  of 
jifi/indler  ■.s  Hi-li  iM«t  fluit  the  need,  iiini  :lir;i  to  prooood  to 
the  design  without  loss  of  time  iu  preliminary  work. 


LO€ATRITMMIC    BtASnAM  OF  THC 

ntrrHOD  T0  3O  U3£:d  inthc 
Cmoicc  of  a  PrnFetLcn  Heujc 


1  ' — -1 — 1 — r*^ — r- 

.30  OQ  60 

V^iactry  i»  tliho  par  How 


I  '  I  ■  I  '  I  '  I  ' 
to  90  leo  ito  m 
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On  the  Value  and  Use  of  the  Large  Airplane 


By  F.  Handley  Page 


The  endeavor  of  the  present  article  is  to  show  how  by  the 
use  of  large  airplanes  Amerii-a  can  make  her  weight  felt  in 
this  war  to  a  much  greater  extent  than  by  equipment  of  any 
other  sort. 

It  is  n  well  known  fact  that  the  large  airplane  is  an  abso- 
lute nei-essity  whenever  great  distances  liave  to  be  traveled  or 
large  weights  be  carried.  The  high  speed  type  of  machine, 
with  its  very  small  margin  of  weight  available  for  carrying 
useful  loads,  is  of  little  value  except  for  short  distance  fight- 
ing and  high  spee<l  performance. 

When  great  loads  are  to  be  carried  or  long  distances  be 
flown,  one  must  resort  to  a  somewhat  slower  machine,  flying 
at  about  100  miles  per  hour  (instead  of  the  130  and  more 
miles  per  hour  which  the  speed  scouts  attain)  and  capable 
of  carrying  20  lb.  per  h.  p.,  compared  w^ith  the  7  or  8  lb. 
of  the  higli  speed  machine. 

To  fully  understand  the  diverse  problems  which  confront 
tlie  employment  of  the  military  airplane  it  is  necessary  to 
examine  the  conditions  prevailing  at  present  on  the  Western 
Front.  There  great  armies,  immobilized  by  trench  warfare, 
are  separated  from  one  another  by  very  short  distances,  so 
tliat  an  hour  or  two's  flight  at  the  outside  will  display  to 
the  opposing  side  the  whole  of  tiie  enemy's  defense  works, 
depots,  communication  lines,  and  so  forth.  The  carrying  out 
of  this  reconnaissance  work  obviously  entails  considerable 
risk  to  tlie  reronnoitering  machine,  and  for  the  purpose  of  its 
protci'tion  it  is  e^iseutial  tliat  fighters  of  one  ty]H3  or  another 
should  accompany  it.  In  addition  to  this,  fighters  go  into 
action  to  keep  away  from  the  friendly  lines  enemy  lighting 
and  reconnaissance  machines. 

It  is  particularly  w<irth  attention  tlrnt  all  these  machines 
operate  over  relatively  short  distances  only.  The  fighters,  in 
particular,  carry  only  light  loads,  so  that  their  requirements 
are  easily  and  amply  met  by  the  employment  of  small  high 
spit'd  scouts,  whicli,  owing  to  their  great  maneuvering  ability, 
arc  able  to  fight  at  close  quarters,  and  thus  ovemime  the 
handicap  of  a<curate  gun  fire,  which  is  a  conspicuous  feature 
of  present  day  aerial  gunner>-. 

Such  are  then  tlie  requirements  that  must  be  met  by  an 


aerial  force  working  in  conjunction  with  an  army  engaged 
in  trench  warfare.  In  view  of  the  very  rapid  development 
of  the  airplane,  it  is,  however,  quite  possible  that  the  whole 
present  system  of  warfare  may  undergo,  in  the  near  future, 
extensive  alterations.  The  advent  of  the  large,  multi-engined 
air]>lanc  appears  in  particular  to  forecast  such  a  change ;  it 
seems,  therefore,  worth  our  while  to  examine  in  what  way 
and  to  what  extent  the  large  airplane  differs  from  the  older 
small  type  of  single-engined  machine. 

The  first  quality  we  ni>tice  is  its  ability  to  fly  considerable 
distances  with  heavy  loads,  and  wherea-s  its  large  »ite  alToriU 
more  comfort  to  the  crew,  long  distances  may  be  covereii 
without  great  strain  upon  the  occupants. 

There  is,  however,  a  further  quaUt^  which  any  multi-engine 
machine  possesses,  namely,  tliat  of  alighting  when  and  where  it 
chooses,  thus  minimizing  the  risk  of  a  forced  landing  due  to  en- 
gine failure.  If  we  could  at  the  present  time  remove  from  the 
airplane's  characteristics  the  feeling  of  uncertainty,  we  should 
at  once  advance  its  utility  to  a  great  extent.  The  multi- 
engine  machine  appears  to  well  fulfill  this  requirement,  for 
it  is  the  engine  that  provides,  more  than  anything  else,  at  tlif 
present  time,  that  clement  of  uncertainty  which  makes  n  mon> 
extended  use  of  the  airplane  problematical. 

Since  we  are  unable  to  build  our  engines  very  heavy,  as 
in  the  case  of  locomotives  an<l  steamships,  and  so  increase 
their  reliability,  we  can  but  resort  to  a  system  of  multi- 
cngincs  to  provide  against  breakdowns  and  so  prevent  the 
machine  from  landing  on  utisuitahle  ground. 

The  failure  of  one  engine  should  not  prevent  the  macliine 
from  flying  home  with  the  remainder  of  the  power  plant;  to 
be  sure,  the  s^iecd  would  be  reduced,  but,  on  the  other  band, 
with  one  engine  cut  out,  more  gasoline  w<iuld  become  avail- 
able, so  that  a  correspondingly  greater  distance  could  be 
covered  at  reduced  speed. 

A  furtlier  advantage  may  be  found  in  the  relative  sim- 
plilicalion  of  the  landing  chassis,  whose  present  elaborate 
design  is  mainly  made  nec-essarj-  by  the  eventuality  of  land- 
ing on  unsuitable  ground.  A  multi-engine  luaehine  being 
able  to  choose  its  landing  ground,  the  cost  of  housing  wouM 
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also  be  greatly  reduced,  be<'aus«,  instead  of  providing  for  a 
great  number  of  landing  places  sitiiate<l  at  short  distances 
from  one  aJiother,  as  luis  recently  been  suggested  for  com- 
mercial axnation,  it  would  be  quite  sufficient  to  establish  aero- 
dromes only  at  such  points  where  reasons  of  cxpedienry  re- 
quired. 

These  consiilerations  are  also  likely  to  alter  current  ideas 
in  r^ard  to  the  use  of  the  seaplane.  Seaplanen,  whether  of 
the  bojit  or  (loat  type,  have  perfonnanccs  inferior  to  air- 
planes of  the  same  size  and  power  chielly  owing  to  the  much 
greater  weight  and  resistance  of  tlie  boat  or  float  a.s  com- 
pared with  the  cha-ssis  of  the  airplane.  If,  however,  we  can 
discount  the  eventuality  of  a  fon-ed  landing,  we  can  just  as 
well  do  away  with  the  boat  and  float  and  employ  ordinary 
airplanes  for  naval  service,  since  the  system  of  niulti-eiiginw 
insures  the  machine  again.st  being  forced  to  aliglit  on  the  sea. 


evident  that  we  should  be  able  to  strike  a  blow  at  the  very 
backbone  of  the  enemy's  armies. 

No  gun  can,  at  the  present  time,  fire  the  distance,  or  de- 
liver so  much  e.xi)losive  at  a  given  sjiot  a.s  the  airplane,  and 
but  few  guns  are  able  to  produce  the  same  effect  over  much 
shorter  distances. 

Such  an  offensive,  which  appears  quite  feasible  in  view 
of  the  present  development  of  tlie  airplane,  <Hiuld  not  hitherto 
be  developed  on  the  Western  Front  partly  for  the  lack  i>f 
adequate  machines  and  partly  for  the  jin-ssing  need  of  the 
armies  for  reconnaissance  and  lighting  airt>lanes.  It  is  obvi- 
ous that  until  a  suflicient  number  of  such  machines  be  made 
available  it  is  useless  to  think  of  provi<ling  or  attempting  to 
provide  airplanes  for  a  great  aerial  offensive. 

This  is  then  a  question  that  turns  upon  the  pnxiuctive 
capacity  of  tlie  aircraft  factories.    Supputsing  the  Allied  out- 
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A  discussion  of  the  large  airplane  naturally  leatls  one  to 
consider  how  tliis  type  of  machine  could  be  made  particularly 
suitable  to  the  needs  of  the  United  States  in  the  pn-sent  war. 
This  problem  may  be  dealt  with  under  two  headings : 

1.  Cooperation  with  the  Allies  on  the  Western  Front. 

2.  Submarine  patrol  work. 

The  present  requiremeiit.s  of  the  Western  Front,  as  far 
as  the  cooperation  of  the  aviation  service  with  an  entrenched 
army  is  concerned,  have  briefly  been  touched  upon  abox'e. 
Tlwre  opens,  however,  a  far  greater  and  wider  sphere  for 
the  airplane  if  one  procee<ls  to  consider  a  real  aerial  of- 
fensive- While  it  is  true  that  a  number  of  Ixmiliing  raids 
have  been  C(mducte<l  in  the  past,  these  expeditions  hever  ex- 
tended over  great  distances,  and  the  load  of  bombs  that  has 
been  dropped  on  the  enemy's  interior  lines  has,  relatively 
speaking,  been  a  limited  one. 

With  the  use  of  large  squadrons  of  multi-engine  airplanes 
this  situation  would  be  materially  alterctl.  If  one  imagines 
a  fleet  of  .several  hundred  of  such  machines,  each  carrying 
one,  two,  or  even  three  tons  of  bombs,  penetrating  after  a 
flight  of  many  hundred  miles  into  the  very  heart  of  the 
enemy  countrj'  and  destroying  with  high  explosives  the 
manufactories  which  are  essential  to  the  provisioning  of 
the  people  and  the  munitioning  of  the  armies,  it  will  lie 


put  of  airplanes  could  be  enormously  increased  in  tlie  near 
future,  then  the  immediate  needs  of  the  armies  in  the  Held 
cftuld  be  more  than  met  and  the  suri)lua  of  production  be 
turned  into  supplying  machines  for  an  independent  aerial 
offensive. 

Such  an  eventuality  may  readily  become  an  accomplished 
fact  since  America's  entry  in  the  war,  for  tliis  country 
poN.ses.scs  all  the  requirements  needed  for  the  materiali/jition 
of  such  an  offensive.  The  well-known  American  ability  for 
<|uanlily  pnwluction,  as  well  as  the  large  number  of  enthusias- 
tic sportsmen  that  is  to  be  found  in  tlie  United  Slates,  would 
un(loiibt«dly  make  an  ideal  combination  f<»r  realising  a  great 
bombing  campaign  against  Germany.  Such  an  offensive  could 
be  carried  out  by  a  large  fleet  of  American  airplanes  operat- 
ing as  a  separate  unit,  since  its  work  would  be  separate,  too, 
from  the  immediate  needs  of  the  armies  in  the  field. 

I  shall  endeavor  to  describe  how  such  an  airplane  offensive 
could  lie  carriefl  out  and  what  actions  there  may  take  ])lave. 
To  begin  with,  it  is  essential  that  it  be  carried  out  by  night, 
for,  given  ade<piate  instninients,  a  place  can  be  reached  by 
night  just  as  surely  as  in  daytime,  while  on  tlie  other  hand 
tliere  is  less  likelihood  of  losing  machines  by  anti-aircraft 
fire  or  hostile  airplanes. 

At  the  base  a  hundred  of  these  larg«  machines  are  wheele  I 
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out  in  the  darknpw  of  the  sheds;  the  engines  are  started  ap 
and  the  crews  go  on  board.  The  latter  are  small  in  numbers 
compared  to  those  required  for  handling  a  Zeppelin  airship 
carrying  an  equal  load  of  bombs,  and  small  is  the  number  of 
aasistantis  required  to  launch  the  machines. 

The  wing  tips  and  the  tail  of  each  airplane  are  illuminated 
with  small  lights,  so  that  each  pilot  can  see  the  other's  ma- 
chine and  avoid  collision.  The  navi^ting  instruments  are 
also  lighted  electrically,  and  by  the  aid  of  these  the  pilot  is 
able  to  steer  the  airplane  to  its  destination. 

Fully  equijiped  with  (heir  quota  of  bombs,  they  fly  on  their 
course  to  their  destination  until  the  leader  in  charge  of  the 
squadron  gives  the  signal  tliat  the  goal  is  reached;  each  ma- 
chine then  aims  on  the  target  that  has  been  set  for  it  and 
releases  its  bombs-    Immediately  with  the  dropping  of  the 


Incidentally  one  might  remark  that  it  is  easier  to  land  a 
large  airplane  in  the  dark  than  a  small  one,  for  large  ma- 
chines pull  up  quicker  on  the  ground,  and,  owing  to  the 
cushioning  effect  of  the  big  planes  on  the  air  between  them 
and  the  ground,  the  alighting  speed  is  smaller  than  in  the 
case  of  the  small  airplanes. 

For  bombing  work,  the  large  airplane  is  the  ideal  machine. 
It  is  essential,  when  bombing,  that  the  platform  should  be 
steady,  and  that  the  man  in  charge  of  the  bomb  dropping 
should  have  plenty  of  comfort,  so  tiiat  he  may  drop  his 
bombs  with  some  accuracy.  A  large  machine  afTords  a 
splendid  platform  on  which  to  lie,  cxecUcnt  sighting  oppor- 
tunities, and  great  all-round  steadiness.  It  follows,  there- 
fore, that  bombing  can  be  conducted  from  a  large  airplane 
with  far  greater  accuracy  than  from  a  small  machine  where 
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bombs,  or  perhaps  before,  owing  to  the  noi.ie  of  the  engines, 
the  attackers  are  met  by  a  defense  squadron  of  airplanes  and 
also  by  anti-aircraft  fire  from  the  ground  directed  by  search- 
lights. 

Several  of  the  big  machines  carry  heavy  guns,  and  these 
immediately  go  into  action  on  the  searchliphl  eontrollc<l  bat- 
teries. With  well-aimed  fire,  these  Kcarchlight-s  are  put  out 
of  action  and  darkness  rt-igns  once  more.  The  flares  which 
have  b»M'n  ilroppcd  in  onler  to  illuminntc  the  ground  and 
enable  the  target  to  be  seen  when  dropping  the  bombs  have 
gone  out. 

In  the  prevailing  darkness  it  is  almost  imposHible  for  the 
defender  S(|uadron  to  find  the  attacking  force,  which  is  now 
making  for  home.  Lightenetl  of  their  load  of  bombs,  they 
are  able  to  oullly  the  defenders,  and  their  ability  to  cliinb 
more  than  outweighs  the  pursuit  machines'  extra  speinl  anil 
endows  them  with  snfllrient  maneuvering  ability  to  beat  off 
hostile  attacks. 

The  day  is  dawning  when  the  bombing  squadrons  return 
to  their  sheds,  with  (he  report  (hat  some  munition  fwtorj-, 
steel  works,  or  power  station,  has  In^en  completely  wiped  out, 
and  that,  for  some  time  at  least,  that  center  of  hostile 
industrv'  has  been  demobilized,  and  so  much  less  will  be  avail- 
able for  (he  hoiilile  annies. 


the  pilot  or  pajisengers  have  to  contend  with  lack  of  space 
and  an  unsteady  platform. 

Let  us  now  turn  to  the  question  of  effective  fighting  of 
submarines.  The  great  point  in  favor  of  an  airship  for 
naval  patrol  is  that  it  is  able  to  remain  floating  in  the  air 
with  the  power  shut  off,  the  men  in  tlie  car  are  comparatively 
comfortable,  and  thus  an  excellent  obscn-ation  station  is  ob- 
taine^l  for  obsen'ing  any  hostile  ships  and  sending  back  a 
wireless  message  to  the  base. 

Exactly  the  same  advantages,  except  in  point  of  hovering, 
are  obtained  with  the  large  airplane.  Owing  to  the  excellent 
possibilities  of  obsenation,  a  much  closer  watch  can  be  kept 
over  an  exceedingly  large  area,  and  much  belter  observation 
can  be  obtained  than  with  the  ordinarj-  small  seaplane  en- 
gaged in  the  same  work- 
Owing  to  the  large  size  of  the  air|>li»'^>  one,  two,  or  even 
three-pounder  gun  as  well  a-s  many  bombs  can  be  carried, 
and  if  it  nf)t  possible  to  reach  the  hostile  ship  or  sub- 
marine before  it  submerges,  the  gun  may  be  used  with  effect 
where  the  bomb  could  not  he  dropped,  owing  to  the  distance 
of  the  target.  Hetter  bomb-sighting  and  more  effective  gun- 
fire may  thus  bo  obtained  than  in  the  ease  of  the  small  air- 
plane, where  only  machine  guns,  firing  ritle  ammunition,  can 
be  mounte<l  and  the  load  of  bombs  is  necessarily  limited. 

,  Google 
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A  fleet  of  sach  multi-engine  airplanee  could  continuously 
patrol  300  to  400  iniles  out  to  sea  and  effectively  protect  in 
daytime  the  shipping  lanes  by  escorting  incoming  and  out- 
going vessels,  and  thus  reduce  to  a  large  extent  the  sub- 
marine's ability  to  destroy  commerce. 

Another  interesting  feature  of  large  airplanes  is  their 
greater  economy  from  the  point  of  view  of  production  and 
operation  in  proportion  to  a  number  of  small  machines  pos- 
H«ssing  equal  carrying  capacity  and  speed. 

A  largfe  airplane  uf,  say,  600  L  p.  can  carry  a  weight  of 
20  lb.  per  horsepower,  or  12,000  lb.  of  total  weight,  half 
of  whidi  is  effective  load,  so  that  we  get  a  useful  load  of 
10  lb.  per  horsepower,  or  60O0  lb.  totaL 

Supposing,  now,  we  had  these  loads  separately  carried  by 
a  number  of  small  machincH  of,  say,  200  h.  p.,  flying  at  a 
speed  of  130  m.p.h.  Such  machines  would  be  able  to  carry 
about  8  to  9  lb.  per  horsepower,  of  which  only  I'/i  lb.  per 
horsepower  could  be  reckoned  as  useful  load.    For  everj'  one 
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of  these  machines,  therefore,  we  should  have  IV2  times  200 
of  300  lb.  of  useful  load. 

For  a  total  weight  of  6000  lb.  to  be  carried,  this  would 
require  no  less  than  twenty  machines.  But  as  the  total  horse- 
power of  these  twenty  machines  would  be  twenty  times  200, 
or  4<K)0,  aj^ainst  000  It  p.  required  for  the  larjcre  air]>lane,  it 
follows  that  the  openition  of  the  latter  will  be  about  six 
times  more  economical  than  a  corresponding  numlier  of  small 
maeliincs.  A  small  numlier  of  large  machines,  therefore, 
makes  a  much  smaller  demand  on  the  resources  of  a  country 
than  a  large  number  of  small  machines,  for  it  re<iuces  the 
engine  power,  fuel  supply  and  number  of  crcwa  required 
and,  consequently,  the  coeit  of  operation. 

It  remains  now  to  speculate  as  to  the  aspect  of  warfare 
in  the  distant  future  when  the  extende<l  u.se  of  larpe  air- 
planes, combined  with  new  methods  of  land  attack,  will  have 
revolutionize*!  the  art  of  war. 

For  obtaining  accurate  gnnflre,  the  gun  must  be  mounted 
on  a  specially  made  emplacement  and  have  attached  to  it  a 
suitable  airplane  for  spotting  at  long  distance  the  effect  of 
its  shells.  This  airi>Iane  must  be  e<|uipped  with  radio  for 
reporting  the  effect  of  the  shells  and  be  protected  by  fighting 
machines  to  beat  off  any  enemy  airplan(>s. 

One  can  imagine  all  this  sj-stem  changing  in  the  wars  of 
the  future.  Instead  of  an  artillery  bonibanlment  preceding 
the  attack  of  the  infantry  from  the  trenches,  and  covering 
the  infantry  a.s  they  advance  with  a  curtain  of  tire,  the 
"preparatory  fire"  will  be  effeclc<l  by  airplanes  carrj'ing 
large  numbers  of  heavy  Hhells. 

One  imagines  the  attacking  army  equipped  with  large  num- 
bers of  IxMnbiiig  airplanes  which,  rising  up  into  the  sky  and 
remaining  there  at  a  height  of  15,000  or  20,000  feet',  will 
rain  down  on  the  defending  army  a  hail  of  sliells,  sweeping 
away  the  barbed  wire  and  entrenchments  just  as  the  ordinary 
artillery  bombardment  now  does. 

A  continuous  stream  of  large  airi^lanes  will  be  flying  back 
and  forth  to  fetch  new  loads  of  bombs  to  be  dropped  on  the 


enemy.  In  front  of  them  will  sweep  a  cloud  of  small  fighting 
airplanes  that  will  drive  off  the  attackers  which  may  endeavor 
to  get  at  the  bombing  airplanes. 

Below,  instead  of  infantry  chargfing  the  lines,  masses  of 
laud  battleships  carrying  infantry  within  their  armored  walls 
will  move  forward  as  the  way  is  cleared  by  the  aerial  bom- 
bardment. 

At  once  we  have  a  change  from  the  present  stagnant  form 
of  warfare:  the  trench  is  done  away  with,  and  the  infantry, 
while  maintaining  its  effective  covering,  has  regained  its 
mobility. 

I'lay  is  thus  again  poeaible  for  the  strategic  and  taotical 
abilities  of  the  opposing  generals,  and  warfare  will,  once 
more,  become  one  of  mobile  operations,  thus  making  possible 
prompt  decisions. 

Tlic  Hatulley  Page  Battle  Airplane 

A  machine  of  the  type  herewith  described  having  accident- 
ally landed  within  Qcrman  lines,  the  following  dimensional 
md  performance  data  obtained  during  trials  carried  out  by  on 
aihniralty  t>taff  under  Commander  Sedden,  R.  N.,  may  now  be 
I'ublished: 

Characterittict  and  Trial  Performance* 
Span,  100  ft. 
Ar<r»,  1,700  wi.  tt. 

Gross  wciKht  full)  loncM.  U.noo  lit. 

UroKii  wel^bt  nornialt)'  loudpd.  10.500  lb, 

Wcisht,  ninclilnc  hnre  0»i')<'<llnK  aruiur).  6,ri00  lb. 

B.  p.,  S4U  (two-2TU  h.  p.  Uolls-Kofoe  rtifftiKV). 

Aral  loatllns,  Qornutl        lb.  p«r  sa.  (t. :  maxlmam  0%  lb. 

Speed  loaded,  norninlly  HO  m.p  h.    Appmxlmnli-ly,  40  lu.p.b.  low. 

cnmb.  10,000  ft.  Id  .HO  mln.  upproilniBtelj-. 

Kufl  capacity  iP»»ollnp.  400  n.  I.         t«ju»l»  2.000  lb.). 

Katrine  cousuamtlon.  full  power:    liS.'i  lb.  per  br. 

Kiulurance  iil  full  power:  9  bra. 

Endurance  sliRbtl;  tbrottird:    11  bm, 

Partlcnlara  of  loud : 

OaaoUne    2,»0O  lb. 

Oil    2JiO  lb.  , 

Crew,  .1  im-n   B40  lb. 

dun  mounting*  and  bomb  (car   310  lb. 

ToUil   4,000  lb. 

To  carry  bombs  either  fuel  could  be  reduced  or  the  load 
<  ould  be  increas4>d  by  1,000  pounds,  as  done  in  trials,  or  both, 
i'he  designed  bomb  capacity  is  sixteen  65  lb.,  or  100  lb.,  or 
112  lb.  high  explosive  bombs  (all  of  which  fit  the  same  gear). 
On  a  later  design  provision  is  made  for  carrying  eight  250  lb. 
bombs.  The  maximum  load  of  bombs  which  could  be  carried  is 
therefore  2,000  lb.;  with  thn>e  machine  guns  and  ammunition 
the  maximum  armament  load  is  therefore  about  2,180  lb., 
which  corresjionds  to  SVa  hours  full  power  fuel  with  the 
machine  loaded  to  maximum. 

If  the  armor  is  done  away  with  entirely,  the  weight  light  is 
i-oduccd  to  G,000  pounds  approximately,  allowing  either  for 
engines  of  greater  (wwer  or  for  an  additional  500  lb.  of  useful 
load. 

LATER  LMPBOVEMEXTS 

After  the  Admiralty  trials,  various  improvements  were  made 
on  the  machine.   These  consisted  of  the  following : 

1.  Suppression  of  armor  as  indirate<l  above. 

2.  Reduction  of  head  resistance  of  engine  nacelles  and 
radiators,  as  a  result  of  wliich  a  spee«l  of  95  m.p.h.  was  at- 
tained with  the  Rolls-Royce  engines. 

3.  Increoife  of  horsepower  by  the  installation  of  two 
350  hp.  Sunbeam  engines.  This  jiower  plant  has  a  lower  fuel 
consumption  than  the  one  first  installed,  for  it  only  bums 
335  lb.  of  gasoline  per  hour  at  680  h.  p.  grosa.  Consequently 
the  endurance  remains  practically  unaltered,  while  the  speed 
ut  altitude  as  well  as  the  climb  is  greatly  increased.  With  the 
Sunbeam  installation,  the  maximum  speed  at  10,000  ft.  altitude 
is  about  94  m.p.h. 

A  noteworthy  feature  of  the  machine  is  that  it  has  never 
been  fitted  with  any  servo-motor  control  gear;  this  has  been 
found  quite  uimecessary,  chiefly  owing  to  the  large  amount  of 
inherent  stability  embodied  in  the  design. 

WAR  CSF.S 

Actual  warfare  experience  has  proved  that  where  military 
objectives  arc  well  protected  by  anti-nircrul't  guns,  attacks  by 
aircraft  should  be  made  at  night.  Owing  to  chances  of  col- 
lision it  is,  therefore  axiomatic  that  machines  for  night 
bombing  must  be  as  large  as  pos.«iblc  so  as  to  reduce  numbers. 
"  Pusher  view,"  that  is,  a  wide  arc  of  vision  is  also  essential 
for  accurate  bombing,  especially  by  night.  The  Handley  Page 
seems  therefore  par  excelU  nce  the  tyi>e  for  strongly  defended 
objectives.  The  use  of  large  airplanes  by  day  would  scarcely  '(^QQglg 
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permissible  over  areas  strongly  defended  with  anti-aircraft 
^ns,  as  good  results  arc  obtained  with  guns  up  to  14,000  ft. 
It  is  however  quite  legitimate  to  utilize  this  type  for  day 
bombing  of  objectives  not  strongly  defended  (or  well  prac- 
ticed) that  is,  Essen  and  all  towns  in  Geminny  behind  the 
Rhine,  provided  these  machines  are  exceptionally  heavily 
anne<l  against  aircraft  attack. 

To  he  properly  arnie<l  in  this  sense,  at  least  thn*  twin  machine 
guns  Would  have  to  l»o  carried  and  ])robably  four  twin  macliine 
guns,  which  would  re<|uire  a  total  crew  of  six  men.  Kxamina- 
tion  of  weights  and  loads  indicated  will  show  that  no  ditlicult}' 
would  be  exj>erienced  in  carrying  such  aruiauienl  int4)  elTei'l. 
It  should  be  noted  also  that  the  general  ])olicy  is  to  accompany 
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bombing  machines  with  gun  machines  if  possible,  making  the 
latter  of  same  type  as  the  former. 

NOTABLE  PER>0HMAXCE8 

Among  the  most  notable  performances  of  the  Handley  Page 
twin-tractor  biplane  may  be  mentioned  (1)  an  altitude  Uighl 
of  7,180  ft.  with  tweutv-two  men  aboard;  (2)  an  altitude 
flight  of  13,000  ft,  with  full  load,  10,000  ft.  being  reached  in 
2o  minutes  (this  flight  was  made  with  a  Sunbeam  engined 
model);  (3)  a  flight  from  Ixnulon  to  Paris  in  2  hours  10 
minutes  (train  and  boat  time,  in  peace,  7  hours  35  minutes) ; 
(4)  a  flight  from  London  to  Home  with  a  crew  of  five  in  7 
hours  total  (lying  time. 


Disturbing  Bodies  on  Wing  Surfaces 

By  Alexander  Klemin 


On  many  recent  examples  of  airplane  construction,  we  find 
disturbing  bo4lies  such  as  radiators  and  fuel  tanks  l>elow  and 
above  the  wings.  It  becomes  important  to  determine  where 
such  obstructions  shall  be  i)laccd  from  an  aerodynamical 
point  of  view,  so  that  they  will  least  affect  the  lift  of  a  wing 
and  impose  least  head  resistance  on  a  mm-hine.  Kxporiraeiits 
to  determine  these  points  were  carried  out  at  the  Massachu- 
setts Institute  of  Technology. 

An  R.  A.  F.  (5  wing  section  was  employed  of  chord  3  in. 
and  span  18  in.,  with  an  obstruction  of  dimensions  2  x  %  x 
%  in.,  the  testa  being  conducted  at  a  wind  speed  of  .10  m.p.h. 
If  we  imagine  the  wing  to  be  '/»«  full  sire,  the  dimensions 
of  the  obstruction  would  be  4  ft.  x  9  in.  x  9  in.  with  a 
projected  area  to  the  wind  of  3  ft.,  which  would  be  roughly 
comparable  with  the  dimensions  of  a  honeycomb  radiator. 
The  testjj  were  carried  out  with  the  center  of  the  block  placed 
at  Vs  of  the  chord  from  the  leading  and  trailing  edges,  on 
the  upper  and  lower  surfaces  at  the  center  section  of  (he 
wing. 

As  experiments  at  the  National  Physical  Laboratory  have 
shown,  it  is  the  center  section  of  a  wing  which  develops  the 
greatest  lift  and  elli  ciency,  both  lift  and  L/D  falling  off  pro- 
cwaaively  towards  the  lip.  If  wo  consi<li'r  also  a  typical 
pressure  diagram  as  shown  in  the  figure,  the  possibility  of 
important  hjisses  become*  apparent.  Since  we  are  concerned 
with  qualitative  results  only,  the  actual  lift.'*  and  drifts  on 
the  model  liavc  been  plotted  in  tiie  curves.  The  lift  in  posi- 
tion A  is  considerably  l(*s  thronghout  the  working  range  of 
angles  than  in  any  other  arrangement. 

If  we  consider  that  tiie  block  is  then  placed  at  that  point 
on  the  wing  where  the  maximum  suction  pressure  is  de- 


veloped, we  can  sec  that  this  loss  in  lift  is  to  be  reasonably 
expected.  In  other  positions  tlie  loss  in  lift  is  not  appre- 
ciable, and  when  as  at  C  the  block  is  placed  on  the  lower 
side  toward  tiie  rear  trailing  e<lgc,  the  lift  is  actually  in- 
cre4ised;  the  obstruction  apparently  increases  the  pressure 
oix  the  lower  face,  of  course  at  the  expense  of  some  addi- 
tional drift. 

The  drag  and  L/D  are  poor  for  the  combination  A  and 
B  on  the  upper  surface  of  the  wing.  D  and  C  have  smaller 
values  of  L/D  than  the  wing  alone,  but  then  the  obstruction 
is  a  real  one,  which  would  pro<luce  drift  wherever  it  was 
placed  on  the  machine. 

It  is  also  noteworthy  that  the  increase  in  drag  of  the  com- 
bination C  over  tiie  wing  alone  is  so  small.  If  the  block 
were  treatiwl  as  a  flat  plate  noniml  to  the  wind,  with  a  co- 
efljcient  A'  =  .0028  in  lb.  ft./sec.  units,  ita  resistance  would 
.-imount  to  .0282  lb. 

At  0  deg.  the  drift  of  the  wing  alone  is  .0280  lb.,  that  of 
combination  A  is  .O.MO,  or  a  difference  of  .0260  practically 
equivalent  to  tlie  flat  plate  figure. 

At  the  same  angle  the  difference  between  the  drag  .0370 
of  combination  C  and  the  .0280  of  the  wing  alone  is  onlv 
.0000.  Something  like  fiO  per  cent  decrease  in  drag  is  there- 
fore gained  at  small  angles  by  placing  the  block  at  C  as 
compared  with  the  drag  of  the  block  place<l  either  at  .-l  or 
anywhere  else  on  the  machine  where  it  would  not  Im;  sheltered 
by  the  wing.  At  bigger  angles  this  gain  would  also  maintain 
a  high  fHTccntago. 

It  would  seem  advantageous,  therefore,  to  place  an  obstruc- 
tion of  this  nature  on  the  lower  surface  of  the  wing  towards 
the  trailing  edge  rather  than  anywhere  else  on  the  wing. 
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The  Aeromarine  Land  Training^Airplane 


The  land  traiiiiiig>  airplane  which  (be  Aeromarine  Plaiie  aiul 
Motor  Co.,  of  Keyport,  N.  J.,  has  recenlly  produced  to  Army 
SpoKifications  No.  1(M)1  is  a  two-seated  tractor  biplane  of  con- 
ventional design.  The  power  plant  consists  of  a  model  A-7a 
Hall-Scott  engine  developing  from  90  to  100  horsepower.  Tiie 
span  of  the  upper  wincrs  is  37  ft.  and  that  of  the  lower  is 
34  ft.;  the  win^  area  is  420  sq.  ft.  A  minimum  safety  faetor 
of  seven  an<l  one-half  is  umintained  throughout  the  machine, 
with  greater  allowance  on  \ital  parts. 

According  to  the  manufacturers'  specifications  the  following 
are  the  machine's  most  noteworthy  features: 

Uody  Con-itruction—Thm  machine  is  designed  especially  for 
training  purpa-ies,  and  special  attention  has  been  given  to  the 


Side  View 
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body  design  with  a  view  of  allowing  for  replacement  of  parts 
such  as  longerons,  etc.,  with  the  least  possible  amount  of 
work. 

The  longerons  are  of  large  section,  lightened  with  a  view  of 
obtaining  the  best  strength  and  least  weight  Liberal  consid- 
eration has  been  made  for  the  rough  usage  to  which  the 
bodies  of  school  machines  are  subjected,  and  aU  wires,  tuni- 
buckles  and  fittings  are  suiBciently  strong  to  withstand  thii 
work. 

The  streamline  cover  on  top  side  of  body  is  quickly  detach- 
able, while  the  cloth  cover  on  the  sides  and  bottom  is  laced 
on  to  allow  immediate  access  to  the  interior  without  destroy- 
ing the  coverings. 

Both  cockpits  are  arranged  with  fuU  complement  of  ingtrn- 
ments  and  gages  on  instrument  board. 

Chassis — A  special  chawis  has  been  designed  for  use  on  thif 
machine,  with  a  view  of  allowing  for  usual  field  repairs  neces- 
sary on  nil  training  equipment. 

the  construction  of  the  shock  absorber  holding  device  is 
such  as  to  allow  for  its  complete  replacement  on  the  field 
without  the  necessity  of  factory  repairs,  and  the  parts,  so 
far  as  possible,  have  been  made  interchangeable  from  left  to 
right,  and  vice  versa. 


The  axles  are  ly^  in.  diameter  and  ^  in.  wall  in  the  hubs 
and  1%  in.  between  wheels. 

The  Imbs  arc  equipped  with  bronze  bushings  which  elim- 
inattii  any  pos-sihiiity  of  the  wheels  seizing. 

H'l'nj/* — The  R.A.F.  (i  wing  section  is  used.  The  arrange- 
ment of  the  wings  is  such  as  to  give  the  greatest  poasible  in- 
herent stability  without  sacrificing  conditions  of  carr>'ing 
capacity. 

Slruis — The  struts  luive  lM!en  designed  upon  the  data  gath- 
ered from  a  series  of  tests  of  full  sized  members.  They  are 
dovetailed,  jointed  and  wrapped  with  five  bands  of  linen 
thread. 

Turnlnirkles — Designed  after  R.A.F.  specifications. 

lC/r<r  Fastenings — Cone  socket  wire  terminals  are  employed, 
as  tliis  is  the  only  fastening  that  allows  the  development  of 
the  full  capacity  of  the  wires.  Contrary  to  common  belief, 
extra  skill  is  not  necessary  to  make  a  se<-ure  job  with  this 
fastening,  in  fact,  it  is  less  necessary  than  with  other  typos 
now  in  use. 

Cloth — The  fabric  used  is  the  best  raw  Irish  linen  weigh- 
ing approximately  four  ounces,  and  liaving  approximately  the 
same  strength  in  both  the  warp  and  the  weft  The  cloth  is 
placed  diagonally  on  the  machine  and  the  seams  are  lapped 
and  double  sewed.  The  cloth  is  sewed  to  the  ribs,  and  such 
seams  are  covered  with  linen  tape  to  protect  them  from  the 
weather.  From  three  to  five  coats  of  lacquer  are  applied,  and 
the  wings  are  varnished  or  not,  at  the  option  of  the  pur- 
chaser. 

Fuel  Supply — Four  hours'  fuel  is  carried.  The  fuel  tanks 
are  constructed  of  the  best  tank  tin  with  lapped  and  riveted 
seams,  and  are  fitted  with  ba/tled  plates  riveted  and  soldered 
in.  Suitable  gauges  are  supplied  showing  amoimt  of  fuel  at 
all  times. 

Drain  cocks  to  tlus  exterior  of  the  body  are  supplied. 
Special  care  and  attention  is  given  to  the  installation  of  pipos 
and  fittings  to  avoid  leakage  due  to  vibration,  etc. 

Stabiliii'r — The  stabilizer  is  of  the  double  cambered  type 
and  is  mounted  in  two  pieces  on  either  side  of  the  body. 
These  pieces,  together  with  the  elevators,  are  quickly  detach- 
able from  the  body. 

Rudder— The  rudder  frame  is  of  steel  tubing  and  is 
mounted  in  the  conx'cntional  way. 

Mufflers — ExhaiLst  gases  are  piped  away  from  the  motor 
and  discharged  beneath  the  planes,  thereby  adding  ^atly  to 
the  comfort  of  the  occupanta  without  any  appreciable  loss 
of  power. 

Aeromarine  Making  Additions 

The  Aeromarine  Plane  and  Motor  Co.  is  making  extensive 
aiiditions  to  its  plant  at  Keyport,  N.  J.  When  completed, 
the  additions  and  the  separate  structures  under  way  will 
approximately  double  the  present  capacity  of  the  plant 
Three  sections  joining  the  north  wing  will  add  30,000  square 
feet  of  working  space,  while  separate  buildings  will  house  the 
Layman  engine  department. 
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The  CoBtroUed  Saturated  Atmosphere  Expansion  Method  of  Lumber  Dtyiajg, 

By  Thomas  D.  Perry 
W  <k«  GiwdT  JU|rfi&  FMMtr  r«ilb 


There  arc  four  reasons  why  gxeao  loilbfllr  i>  WWaitaUe.  for 

any  manufactnringr  purpose. 

1.  It  is  too  pliable,  lacking  .stillness  and  strenfrth. 

2.  It  will  shrink  as  it  dries  and  destroy  any  glued  or  fitted 
joints. 

3.  It  is  excccilingly  heavy  and  weighs  too  much  lor  ec-ononi> 
ivnl  handling  and  transportation. 

4.  X()  (ooIk  or  ninohines  will  work  well  or  smoothly  on  beayy 
wet  lumber. 

Oma  Boftwood  Imnber  (evergraiu,  more  properly  caUed 
cooiCBn)  eontaitti  ncirly  u  uneh  water,  sap,  atrid,  di,  gam, 
cte.,  aa  it  doaa  fiber.  Thia  is  neamrad  on  a  irajf^t  biwi^  ntlwr 
tban  a  Tolame  oompariaon.  tn  the  case  of  haniwoods  or  flat- 
leaved  trees,  the  moisture  elementi*  are  about  one-third  of  the 
weight  of  tlie  green  lumber,  and  the  fiber  eompriscs  (he  other 
two-thirds. 

Moisture  in  the  tree  e-vwls  iti  two  '.uniLs:  lice  im ti^t  n c,  which 
is  practically  water;  and  cell  moistuix  or  tdo  nnl  ^^:lp.  which 
contains  acids,  gums,  oils,  pigment,  ctr.  The  fnniipr  is  the 
moisture  in  excess  of  approxima'.cly  Mi)  ]i(  r  i  rui  i  Imscd  on  dry 
fiber  weight),  and  the  latter  remains  after  Uic  free  moisturo  ha^ 
been  evaporated.  Little  sluriiikaga  takca  place  nntil tba lemoral 
of  the  cell  moisture  begins. 

Fre«  moisture  is  easily  removed  by  air  drying,  in  a  com- 
paratively short  time,  from  thirty  days  in  1-in.  pine  to  ninety 
days  in  l-in.  oak,  proriding  atm<ispiieric  conditions  are  reniKtB- 
able.  Artificial  means,  or  excesairely  long  air  diyiug  (from 
two  to  four  years)  are  necessaiy  fo  remove  tbe  cell  moisture 
aolBeieDtly  for  manofactuzing  poipoaeBi  down  to  a  baw  of 
5  to  10  par  oint  OMNStura  eontent. 

If  an  ixntnaBcot  maker  «f  tbe  "  old  school"  wwitad  to  do 
a  partienlaily  flne  bit  of  lomber  drj-ing  for  a  -noVta  or  Ante, 
be  put  his  boards  in  a  kettle  of  water  and  boiled  them.  The 
boiling  process  dissolved  and  diluted  the  sap  and  acids  and 


wtrH 


laifd  j'i>r  drying  fully  as  well  as  at 
l<'at  r.,  and  with  much  \«m  danger 


150  ik-i;.  i''alir..  wnx  [«r 
ik  teuiptraluii-  (ii  IVl  ( 
of  damaging  tlif  hiinliri 

Tbe  practiad  lumber  cooker  evolved  into  a  form  of  btdlding 
and  aquipoMot  ahoiWD  in  ligr  2. 
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Fig.  2 

Tilt  liiiiiiii»r  was  [iiltii  on  Inn  k.s  \\\\\\  >nrkerB  to  allow  access 
to  the  siiri'arf  i>f  tvery  board.  It  was  easy  u>  a  saturated 
nrmofiplirn'  (100  per  cent  hntnidity)  in  s  icli  a  rimiri  and  to 
ko*-]!  :lie  tcmpcratun'  di)\vii  ti.)  a  safe  ijoiut  of  a])[iru.viimtely 
130  deg.  Fahr.  Two  or  three  pounds  steam  preesore  (above 
atmosphere)  was  fonitd  «DOTigb  to  aaeoM  tbe  bunidii^  intboat 
excessive  heat. 

The  size,  quantity,  and  length  of  the  spray  pipe,  the  number 
and  size  of  perforations,  and  the  time  of  steaming  are  varied 
with  different  kinds,  thicknesses,  and  ages  of  lumber.  Green 
aad  partially  air  dried  lumber  can  be  treated  with  equal  efleet- 


The  natural  qaestioa  then  arose  as  to  whetber  it  was  neeea- 
aary  to  complete  tbe  dning  in  tbe  air.  A  little  ezpoimentation 
allowed,  tbat  by  gradnvfy  lediuuig  tbe  humidity  and  inereaaing 
tbe  temperatitre,  tbe  Inmber  eonld  be  completely  dried  in  the 
above  steam  room,  in  a  very  few  days.  This  required  beating 
pipes  in  addition  to  the  spray,  and  also  adeqtute  Tentilalioii 
flues.  Tbe  focm  «t  kiln  eventqally  devetoped  ia  abown  in 
Fig.  3.  ' 
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rendere*!  their  evaporation  relatively  easy,   A  short  subsequent 
air  dryitiir  ii-daced  the  tioards  to  a  suflicii-iitly  rlry  ciitniitiori. 

Attennit.'-  have  been  made  to  similarly  dry  li.iniber  in  tanks 
(•r  ri'lnrt.s,  but.  they  all  [irovc-d  eo^tly  tii  iiistjiU  jukI  expensive 
til  'ijierate.  Ilisjh  pressure  steam  was  used,  and  many  kilns  of 
InnibfT  were  damaged  liy  bein;^  lieatcd  t<K(  rapidly  or  tew  liot. 
As  a  practical  piece  of  luniber  drying  cnjuipment  ihey  liave 
been  abandoned,  but  are  slUl  used  for  tbe  sterilization  of  certain 
fungus  growths  in  lumber,  and  the  diffusion  of  pigment  or 
color. 

Tbe  method  of  preparing  a  "  New  England  boiled  dinner" 
wa-s  found  to  (  (intmn  a  principle  that  was  applicable  to  efficient 
lumber  drying.  There  is  little,  if  any,  difference  between  Ixnled 
potatoes,  in  water,  and  stewed  or  steamed  potatoes  in  tlw 
doable  kettle  used  for  the  New  Rnglaod  boiled  dinner  iOoi- 
tratad  in  Fig.  1. 

Hm  double  kettle  naggeatad  fliat,  tf  Inmber  eonld  be  Moked 
or  stewed  witb  low  press  are  or  exhonit  fltetni,:ihfl'  fuqia  and 
acids  would  be  dissolved  and  diluted 'M  tbonKlg^y  i*  in  flw- 
instrument  makers' boiling  process.      '  "    '■     ■  •■- 
Eiperiuionts  provefi  tliat  such  was  tbe  ca.se,  and  demon-  ' 
strated  farther  that  lumber,  when  subjected  to  a  low  pressure 
qnagr  in  a  nnm  with  a  tempenitnn  of  frain  .125  to 

■•:  •  ■  :  •     ■   ;    .•  :    .  103 


uj  d^od  by  Google 


AVIATION 


AagnM  IS,  1917 


It  will  be  readily  recogimeJ  timt  tlie  vcntilati<jn  must  be 
proportiane<l  and  arranged  to  carrj-  out  heavy  wet  air.  The 
circulation  is  therefore  downward,  and  a  damp  air  accumu- 
lation pit  is  provided  below  the  coiU.  From  thifi  pit  is  a  series 
of  horizontal  ducts  tcrminatinfir  in  vertical  stacks,  each  stack 
being  provided  with  heating  pipes  to  accelerate  the  flow  of 
damp  heavy  air  upward. 
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The  cycle  of  steaming,  stewing  (cooking)  and  dr>-ing  is 
given  on  the  chart  shown  in  Fi^.  4,  although  the  gradations 
fr«m  step  to  step  are  gradual  and  not  abrunt.  The  sap  "  loos- 
ening" (dilution  and  dissolving)  effect  of  the  high  humidity  is 
exceedingly  important,  and  all  chaiigos  in  temperature  and 
humidity  should  be  gradual  and  never  sudden. 

This  drying  method,  wliich  was  originally  develojied  for  ef- 
fective and  speedy  drying,  possesses  two  other  important 
features,  that  are  worth  more  than  passing  notice. 

Tlie  old  fa.<<hione<l  method  of  drying,  which  was  an  appli- 
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cation  of  direct  heat  only,  with  a  very  low  humidity,  either 
through  steam  coil*,  blowers,  or  both,  had  a  tendency  to  overdrj- 
the  surface  of  the  lHral)er  and  nnderdry  the  center  or  Interior 
of  the  board,  making  an  end  cross-section  look  something  like 
that  shown  in  Fig.  5. 
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The  depth  of  color  indicating  the  decree  of  wetness,  a  surface 
moisture  content  of  2  per  cent  and  a  center  moisture  content 
of  10  per  cent  are  not  unusual,  making  an  average  of  6  per 
cent  moisture  content. 

In  the  vapor  type  of  kiln,  all  boards  will  be  evenh'  dried 
from  surface  to  renter,  because  the  surface  is  kept  wet  by  the 
liigh  humidity,  while  the  center  moisture  is  coming  out  If  the 
boards,  when  placed  in  the  vapor  kiln  are  partially  air  dried, 
and  have  a  surface  drier  tlian  the  interior,  the  preliminary' 
steaming  will  tend  to  equalize  the  moisture  in  different  boards. 

The  uniform  condition  of  wetness  or  dryness  in  boards,  char- 
acteristic of  the  vapor  kiln  at  all  stages  of  drying,  prevents 
internal  strains,  and  the  coDse<]uent  injury  to  lumber  by  fiber 
sireiw  indicate*!  by  warp,  wind,  and  hollow  horn,  and  the 
damage  that  comes  fn)ni  fiber  cleavage  or  separation,  such  as 
checking  and  honeycombing. 

Another  characteristic  of  vapor  dr>-ing  which  is  of  great 
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Rhowino  E\'t>  Sectios  of  Plain  Sawed  Lumber,  Ixdicatiso 
How  IT  Mat  Be  "  HoL,i/)w-HoRNKy "  aso  "Honey- 
combed "  AND  How  IT  Can  Be  Drifj)  Without 
In'ternai.  .Stkaix 


value  is  the  plumpness  of  the  lumber.  Baking  lumber  dry  by 
heat  only  shrinks  it  unduly,  while  stewing  it  dry  retains  roost 
of  its  tliickness.  The  baked  jiotato  is  always  Fhmnken  and 
the  boile<i  or  stewed  potato  is  always  plump.  It  is  not,  of 
<'ours«,  possible  to  dry  lumber  without  any  shrinkage,  as  the 
withdrawal  of  so  much  moisture  will  inevitably  mean  some  loss 
of  dimension. 

The  vapor  pro<»css  will,  however,  re<luce  the  shrrnknge  to  a 
minimum,  in  any  case  far  below  the  baking  process. 
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SnowiNa  "  HoiiLow-HoRXiNa  "  Due  to  Internai.  Straik  in 
Ukevks  Drtinq 


Fig.  7 

Showing  End  Section  Quarter  Sawed  Board,  iNDir-ATiNC 
Above  How  Lumher  May  Be  "  Hou>ow-Hornkd  "  and 

"  HoNEV<X)MBED  "  nv  INTERNAL  STRAIN,  AND  HeLOW 

How  Lumber  Can  Be  Dried  Without 
Internal  Strain 


(Aurnom'B  Note. — ^Thls  article  Is  a  description  of  the  pvoln- 
tlon  of  one  type  of  drying  apparatus,  of  wliloh  some  1,800 
InstallHtlmis  have  lieen  niail<>.  The  Hti-ps  In  the  evolution  Indi- 
cate the  ne^ttiaary  provisions  to  preserve  the  Htrau^th  «Jid 
quality  of  the  lumher,  and  yet  dr.v  It  by  a  method  that  In  wm- 
merclnlly  economlonl  and  fcnsllilc.  'I'he  I'niiwl  Stnlcp  nnd 
foreign  |iAl<-tits  on  the  t.V|ie  of  kiln  <1<"sit11kh1  iin*  ownwl  liy  the 
Ornnrl  Rapida  Vene«T  Works,  Grnnd  Kapids,  Michigan.] 
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The  Controlled  Unsaturated  Atmosphere  Expansion  Method  of  Lumber  Drying 


By  A.  J 

of  the  Cutler 

The  eonditiotiing  or  seasoning  of  wimkIs,  sucli  a«  spruce,  asli, 
©ak,  mahogany  and  pine,  that  go  into  aeronautii-al  t  onstruetion, 
is  a  comparatively  new  problem  in  lumber  dr>-ing. 

Properly  seasoned  spruce,  the  most  important  lumber  nseil, 
can  no  longer  he  obtained  in  sufficient  quantities  of  tlu-  re- 
quired grade.  Therefore,  in  order  to  meet  the  demands  of 
present  day  production,  grecu  lumber  nufl  ln'  M-as<iiii'<l  arti- 
ficially, which,  if  properly  done,  produces  a  better  drie<l  stock 
than  can  possibly  result  from  natural  air  drying. 

Tlie  methods  commonly  u.se<l  for  kiln  drj'itig  lumber  arc  not 
suitable  for  airplane  spruce.  Lural>er  used  in  the  manufacture 
of  furniture,  etc.,  must  be  "bone  dry."  Nearly  all  the  moisture 
and  a  big  percentage  of  the  sap  are  taken  out,  as  the  element 
of  strength  is  not  a  large  consideration.  Fur  example,  the 
writing  bed  of  an  office  desk  is  at  times  2  in.  in  thickness.  A 
bed  in.  thick  would  give  snflicient  strength  for  any  use,  but 
the  heavy,  massive  2-in.  bed  is  used  as  a  matter  of  up]>eanince 
and  design. 

In  the  case  of  airplane  spruce,  strength  with  lightneiw  is  the 
first  consideration.  The  part  must  not  be  what  is  known  as 
"  bone  dry,"  yet  the  moisture  must  be  evaporated  while  the 
sap  or  life  of  the  wood  is  retaineil.  The  United  Slates,  as  well 
as  the  Allied  Governments,  realize  this,  and  their  requirements 
and  tests  are  very  rigid. 

There  can  be  no  haphazanl  hand  control  of  feini>enil\iii', 


The  Khont  View 

humidity  and  circulation.  The  specified  conditions  must  be 
maintained  evenly  and  continuously  throughout  the  seasonning 
process. 

These  reqoiremcnts  of  a  comparatively  low  temperature,  in 
order  to  preserve  the  sap,  make  it  praciirally  impo$;sible  for 
the  ordinary  type  of  lumber  kiln,  to  obtain  the  high  humidity 
within  a  reasonable  lengrth  of  time. 

In  the  Cutler  kiln  the  side  walls  and  roof  are  made  of  a 
special  fabric,  the  weave  of  wliich  is  of  the  correct  porosity  to 
retain  heat,  and  at  the  same  time  allow  proper  ventilation.  The 
side  walk  are  arranged  to  raise  and  lower  so  that  the  loading 
and  unloading  can  be  don» conveniently  from  any  side  desired. 
They  also  assist,  in  a  very  important  manner,  in  distributing 
the  circulation  evenly  over  all  part«  of  the  kiln. 

Inside  the  kiln  are  placed  specially  constructed  heating  coils 
which  are  operated  by  low  pressure  steam  and  the  temperature 
is  automatically  controlled  to  any  given  degree. 

The  humidity  adjusting  apparatus  is  arranged  to  work  in 
connection  with  the  heating  coils.  In  the  same  space,  also 
working  with  the  heating  coils,  are  placed  small  motor  fans 
which  increase  the  circulation  and  keep  an  even  humidity  and 
ternperature  throughout  the  kiln.  By  these  means  the  con- 
ditioned air  moves  through  the  lumber  piles  in  lines  parallel  to 
the  kiln  floor. 

It  has  been  prored  by  practical  experiments,  that  spruce  i-an 
be  best  seasoned  by  expansion  of  its  moisture,  rather  tlian  by 
its  absorption  from  the  surface,  by  dry  hot  air.  The  expansion 
method  puts  no  strain  on  the  surface,  and  tlie  piece  dries 
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through  evenly,  if  the  conditions  are  right  for  this  kind  of 
seasoning. 

By  using  a  rapid  circulation  of  heated  air  of  a  high  relative 
humidity,  the  slightest  excess  of  moisture  over  that  of  the  air, 
thrown  off  by  the  act  of  heating  the  lumber,  is  carried  away 
without  reducing  to  a  dangerous  ilcgree  the  moisture  contents 
of  the  surface.  A  c«iiitinuuus  drying  of  this  sort  produces 
better  lumber  l>ecause  the  sap  has  not  been  afTecled.  except  to 
n-move  the  moisture  down  to  the  desire<l  point. 

This  action  is  directly  opposed  to  the  method  of  opening  the 
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surface  pores  with  heat  and  moisture,  and  then  decreasing  tlie 
Immidity,  thus  having  the  air  act  as  a  blotter,  absorbing  the 
surface  moisture,  and  that  moisture  near  the  surface.  The 
•'  blotter  method  "  tends  to  k«'ei)  tlie  surface  always  drier  than 
the  center  of  tlie  lumber,  and  ns  the  lumber  approaches  tlie 
required  dryness,  there  is  always  an  uneven  distribution  of  the 
remaining  moisture.  This  is  not  so  serious  a  defect  in  1  in. 
lumber,  but  in  2  in.,  3  in.  and  up  to  6  in.  stock  the  difference  is 
very  ijrent,  and  the  drying  must  be  done  very  slowly. 


Showinu  Side  Walls 


In  heavy  stock,  such  as  airplane  beams,  the  difnciilty  is  in- 
creased by  the  thickness.  The  extreme  non-conductivity  of  heat 
of  fairly  dry  lumber  makes  it  necessary  actually  to  prevent 
surface  drying  until  the  piece  has  been  heated  through.  We 
prefer  to  use  "  dead  green  "  lumber  as  the  moisture  acts  as  o 
conductor,  and  the  piece  heats  up  more  evenly,  and  the  drying 
is  quite  as  quick  os  would  be  the  cose  with  partially'  seasoned 
lumber. 

Spruce  beam  stock  3x6  in.  cross  section  can  be  seasoned 
frtjm  48  per  cent  moisture  content  down  to  10  to  12  per  cent 
in  twelve  days,  without  lessening  its  strength  appreciably 
more  than  is  done  by  natural  air  seasoning. 
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Airship  Suspension  Systems^ 

By  ""Effin^mm** 


The  chief  {Mints  to  be  borue  iu  uund  iu  dcsignin-j  tlic  sus- 
pension system  of  an  airs(up  arc : 

(1)  The  distribution  of  the  weight  over  as  wide  aa  area 
of  the  envelope  as  possible; 

(2)  The  rednetion  of  head  resistaaM; 

(3)  The  redaction  of  overall  heigbt  «r  head  room  ; 

and  it  k  intenating  to  ezamiae  the  nriooB  efforts  which  have 
been  made  to  meet  tbeM  rMtnirBUMBte. 

External  Rigging  Symems 

In  a  spherical  balloon  the  banket  is  slung  from  a  net 
covering  the  top  half  of  the  balloon,  and  this  method  was 
adopted  for  tliiigiiig  the  ear  of  moet  of  the  earlier  ^niea  of 
ainliip  tnm  tiie  Meiuoier  onwards.  Aa,  howomv  io  a  nan- 
ngid  or  BeBirricid  atnliip»  «itb  wliieh  tjpm  alom  «•  are 
enuamed  al  tfaa  waumtf.  aU  th*  ■tumw  hwe  to  be  met  by 
fhe  pnmm  vtOmmit  and  the  stren^^th  of  the  fabric  fliia 
iMlliBd  baa  fka  fiaadvaatage  of  putting  the  top  snriMS  of 
tbe  eovelMM  in  ootpwaion,  though  it  was  many  yeata  be- 
fore this  net  was  fidly  appreciated. 

A  modification  of  this  system  was,  indeed,  adopted  in  the 
first  British  airship,  the  "  Niilli  Secundns,"  which  was  pro- 
vided «itli  broftd  bands  of  taKrio  carried  over  the  top  snr- 
f«ce  of  tlu'  envelope,  the  car  bciii'^'  Aanf!  from  the  extremities 
of  thes*'  bunds  which  terminated  at  about  the  "eijuafor"- — 
to  employ  a  ballooninsr  term — on  a  level  with  iLc  longitudinal 
axis  of  the  airship-  I:i  tl;c  mnjority  of  m»Mleni  airships, 
therefore,  the  point  of  sius[i('n--ion  will  be  found  to  be  nt  or 
below  the  loneitudinnl  axi--  when  I  he  nirtrini;  is  <  \l('rn:il, 
though  this  is  not  tbe  case  uauaUy  in  the  various  intemally- 

Tlif  most  Ufiual  method,  nowadays,  is  the  cmploynicnt  of 
a  "  rifrpng  band,"  wliich  consists  of  a  strin  of  fabric — ;r«'tH 
erally  two  or  three-ply — sewn  and  stuck  around  the  envelope 
either  at  the  circumference  or  near  the  bottom  surface.  Tbe 
latter  method  has  the  advantage  of  reducing  the  size  of  the 
raising  band  and  so  savin  weight. 

Who  was  the  first  to  introduce  this  method  the  present 
writer  is  unable  to  say  with  exactitude,  as  illustrations  of 
eaib' airships  are  in  the  majority  of  cases  so  indistinct  an<l 
daliua  to  vagne  that  it  is  difficult  to  say  with  certainty 
whetber  tbe  Rggiag  band  is  setoaUy  stack  to  tbe  enveloite 
or  wbeflwr  it  ■  mnefar  tbe  tentinatioo  of  a  net  or  fslme 
covering  ofw  ttte  top  baU  of  tin  envelope^  It  was^  at  any 
rate,  nMd  -in  the  eany  Faiwval  ships,  and  abn  in  most  ix 
the  French  Lebsudy,  Aatra*  and  GMoMat-Bqwud  tyiNa. 
More  definite  information  on  tUs  point  WOold  be  inteiemiig> 
The  "  N-iHi  S.  (  undus"  in  its  later  form  had  a  rigging  band, 
while  letauuug  the  fabric  or  webbing  bsnds  for  the  handling 
guys. 

TUS  PAKSEVAL  8T8TKH 

In  1912  (Britisb  Patent  No.  4015},  tbe  German  Parseval 
Ainhip  Co.  (Laft-Fahrseng-Gcadiaolttft}  of  nitterfldd  bl- 
vented  a  system  of  "trajeotoiy  bonds"  m  conjouctkm  with 
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a  rigging  baud,  which  has  been  embodied  in  aO  their  airahips 
built  subsequently.  Tliis  consists  in  carrying  fabric  bands 
tmnaversely  around  tbe  envelope  from  the  ringing  band  on 
eub  aids!,  along  the  tinea  of  majimnm  streee.  instead  of  cir- 
eomferentiaUy  aroand  tbe  envelope  as  in  tbe  cider  aaperfleially 
•imibtr  nethod  (Big.  1). 

SoDtoa-Dnmoat  in  bia  aJnUpa  wmalty  amployed  a  baadwo 
fbatened  longitodiBalty  to  tbe  aiidiiiM^  from  wUeb  tba  ear 
was  snspended. 


TUK  CROW's-FW)T  MtTHOD 

Tbt  OB^  other  system  of  external  rifji^iii^  Vkhu'h  hm^  iK-t^ri 
adopted  of  recent  years  is  that  of  dispensing  with  the  ntrinnL: 
band  and  attaching  the  ripging  guys  direct  to  the  envelojK 
by  means  of  crows'-feel.  Tliis  is  (jb\ioiislv  only  applicable 
to  airships  of  very  small  size,  as  it  involves  a  considerable 
IcKal  strain  oD  BnaU  poftiona  itf  tbe  total  anxfaea  of  the 

envch>i)c. 

Types  of  Cars 

Up  to  the  present  we  have  only  dealt  with  the  method  of 
distribnting  tbe  oltfanate  strain  of  tbe  migbt  of  tbe  ear 
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over  the  surface  of  the  cnvcloite  as  far  as  the  attachuient 
to  the  envelope  is  concerned,  and  it  is  next  proposed  to  deal 
\vitli  wliat  may  be  described  as  the  other  end  of  the  problem — 
the  size  of  the  car,  and  the  resulting  angles  of  the  rigging 

guys. 

It  will  be  readily  appreeiatod  that  tbe  longer  the  ear  tbe 
nu>rc  easily  can  the  wwibt  he  distributed  and  the  more  ver- 
tical  the  rigging  guys  will  be,  and  a  few  moments'  reflection 
will  show  that  a  long  car  also  admits  of  closer  rigging  to 
tbe  envelope,  beeauae,  if  a  abort  ear  be  employed  cloM  to 
tbe  envelope,  it  is  impoasible  to  eany  tbe  gays  to  the  more 
distant  points  of  the  envelope  eieept  at  a  prohibitive  an^ 

A  long  carj  bomew,  involvea  iaofcaaed  bead  resiataaflf^ 
ineieased  weigfat— wbieb  la  angmsnted  by  tbe  fbet  that  tlw 
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car  must  be  of  greater  proportionate  strength  to  resiat  th* 
ineraaMd  stresses  produced  by  the  length — and  waste  of 

apaoaw 

This  difflculty  is  got  over  in  the  semi-rigid  school  by  em- 
plojnng  a  rigid  girdcr-kci'l  dose  unrlcr  the  envelope  or— in 
the  ca.se  of  the  "  Veeh  "  and  some  other  types — attached  to 
and  CiilJowiug  the  cur\atiiri'  of  the  etivelope,  from  which  the 
car  is  suspended  instead  of  direct  fmin  the  envcl(i(>e  itself. 

This  is  a  compromise  whidi  is  now  practically  obsolete, 
though  it  still  exists  in  a  somewhat  spccutlized  form  in  tbe 
case  of  tlie  m^oiity  of  Italian  aiiaUpa^  wbieb  will  bo  dealt 

with  later. 

Tbe  semi-rigid  >\-r.ii  has  always  seemed  to  the  writer  a 
somewhat  ignoldc  lje^".;ing  of  the  question,  as  it  involves  most 
of  the  dLsadvantages  nf  the  long  car  non-rigid  system  without 
providing  any  real  solution  of  the  problem. 

The  excessively  long  girder  car  is  now  also  gndnally  fbO- 
ing  into  desuetude,  and  most  externally  rigged  non-rigid  air- 
ships now  liave  quite  a  short  car  susjjended  from  a  rigging 
band,  with  the  addition  of  tr^ectory  bands  in  tbe  ease  of 
Paxaeval  airabipa. 

TIIK  rNITED  STATES  S.  <!.  Ti  l'E 

The  UnitfHl  State.s  S.  S.  type  airship.s  adopt  the  rigging 
band,  but  have  what  appeared  to  be  a  (ielert  m  the  actual 
arrangement  of  the  guys.  There  are  five  rigging  gqys  on 
eaoh  side  of  tfaa  car,  and  of  tbeas  all,  enopfe  tbeaa  at  the  bow 
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and  stern,  are  dropped  perpendicularly  from  the  envelope 
(Fig.  2).  Tliis  leaves  the  forward  guy  to  bear  practically 
the  whole  weight  of  the  ear  when  the  ship  is  climbing,  which 
could  easily  be  remedied  by  crossing  guys  B  and  as  in 
Fig.  3.  Similarly,  the  center  guj-s  (C)  should  lie  crossed 
transversely,  as  vj^&x  in  end  elevation,  to  prevent  the  tendency 
of  the  car  to  roil.  The  importance  of  both  these  points  is 
cmpha-sized  in  a  patent  (No-  15,872)  taken  out  by  C.  Maiche 
in  1912. 

/n/erna/  Rigging  Sytlems 
THE  TORK^S-QUeX'^DO  TYPE 

External  rigging  has  the  disadvantage  of  enormously  in- 
creasing head  resistance,  and  several  attempts  have  been  made 
to  de\ise  a  satisfactory  system  of  car  suspension  in  which 
the  suspensions  are  for  the  greater  part  inside  the  envelope. 

The  best  known  of 
these  is  that  invented 
by  M.  TorrcR-Que- 
vcdo,  a  Spanish  engi- 
neer, in  1!)07  (British 
Patent  No.  15,938), 
and  exploited  commer- 
cially by  the  French 
Astra  Co.,  the  British 
rights  being  vested  in 
Mtiwrs.  Airships,  Ltd. 

In  this  system  an 
envelope  of  trefoil 
shape  in  cniss-seclion 
is  used,  formed  by  in- 
scribing a  semi-circle 
on  each  side  of  an 
equilateral  triangle, 
the  semi-circles  form- 
ing the  envelope,  while 
the  sides  of  the  tri- 
angle are  fabric  cur- 
tains joining  the  junc- 
tion of  the  lobes,  and 
serving  to  maintain 
the  shai)e  of  the  airsliip.  Along  each  of  the  folds  formed  by 
the  junction  between  the  top  and  side  lobes  cables  are  inserted, 
to  which  are  attached  fabric  suspension  strips.  At  frequent 
inten-als  along  these  strips  suspension  ropes  formed  of  bundles 
of  cords  are  attached.  The  suspension  ropes  from  both  sides 
meet  near  the  bottom  of  the  envelope,  and  are  continued  in  a 
cable  which  comes  out  through  the  bottom  of  the  envelope 
at  the  junction  of  the  two  bottom  lobes.  There  are  four  such 
cables,  from  which  the  car  is  slung,  a  set  of  the  suspension 
ropes  being  taken  to  each.  Fig.  4  gives  a  diagrammntir  skdcli 
of  the  system. 

THE  FORI.ANINI  TVPE 

The  Italian  engineer  Forlanini  has  devised  a  non-rigid  air- 
ship (describefl  in  BritLsh  Patent  No.  19,898  of  191i),  in 
which  the  keel  is  enclosed  in  the  outer  cover  of  the  envelope, 
and  the  suspensions  are  internal.  The 
envelope  compris(>s  an  outer  cover  and 
nn  internal  gas-bag.  with  an  air  space 
between  the  two,  so  following  the  i)rac- 
tice  in  rigid  airships.  The  internal  gas- 
bag is  fitted  with  a  number  of  longitu- 
dinal diaphragms  nuliating  fn)m  the 
longitudinal  axis  of  the  balloon,  and 
from  the  junction  of  the  diaphragms  a 
triangular  steel  tube  keel  is  suspended 
by  wire  ropes,  the  car  being  attached 
to  this  keel.  The  envelope  is  also 
divided  longitudinally  into  compart- 
Fio.  5  ments   by   transverse    bulklieads  of 

fabric  to  prevent  "  surging "  of  the 
gas.    A  diagrammatic  cross-sectional  view  is  given  in  Fig.  f). 

THE  TERDUZIO  TTPB 

The  Terdnrio  airship  (British  Patent  No.  11,922  of  1914). 
which  is  also  an  Italian  design,  is  similar  to  the  Forlanini 
in  that  both  employ  a  keel,  but  the  internal  suspension  system 
is  more  reminiaeent  of  the  Torrfe-Quev^o  than  of  the  For- 
lanini. 


Fig.  6 


The  envelope  is  almost  circular  in  cross-section,  but  has 
a  small  top  lobe,  to  the  junctions  of  which  are  attached  fabric 
diaphragms,  whicli  meet  near  the  top  of  the  envelope,  instead 
of  at  the  bottom  as  in  the  Torrfe.  To  the  point  where  these 
diaphragms  or  curtains  join  the  suspension  cords  are  at- 
tache<l,  from  which  a  triangular  keel  is  suspended  (Fig.  6). 

It  will  be  noticed  that  in  all  the  tlinw  of  the  internal 
rigging  systems  described  the  weight  is  taken  on  the  top  sur- 
face of  the  envelope,  which  has  vari- 
ous disadvantages  arising  out  of  that 
mentioned  earlier  in  this  article.  As 
has  already  been  iH>intcd  out,  a  non- 
rigid  airship  is  entirely  dependent 
on  the  pressure  of  the  gas  for  the 
maintenance  of  rigidity,  so  that  if  the 
pressure  falls  below  a  certain  point 
(usually  about  15  to  2<(  ram.  of 
water)  ih'I'onuution  will  take  pla4'e. 

Now  in  au  airship  where  the 
weiglit  of  the  car  is  bonic  by  the  bot- 
tom surface  of  the  envelope  the  effect 
of  loss  of  pressure  will  merely  bo — 
nt  any  rate,  in  mihl  cases— tliat  the 
envelope  will  lose  its  circular  shape  in  cross-section  and  will 
tend  to  become  oval,  a  feature  which  will  not  be  followed 
by  very  serious  ronsequenc«'S. 

In  the  case  of  an  internally  rigged  ship,  such  as  the  Astra- 
Torn'-s,  liowever,  the  envelope  is  unable  to  adjust  itself  to 
the  changed  condilitms  in  this  way  and  some  other  deforma- 
tion must  take  place.  The  bulk  of  the  weiglit  lM?ing  taken 
by  the  midships  portion  of  the  envelo^ie,  it  is  obvious  that 
relief  will  take  place  at  the  ends,  which  will  tend  to  rise. 
The  effect  of  this  will  be  that  the  airship  will  "  break  its 
back "  and  become  completely  unmanageable,  while  at  tho 
same  time  a  considerable  extra  strain  will  be  put  on  the  for- 
ward and  after  guj's,  which  will  either  carry  away  or  pull 
through  the  bottom  of  the  envelope. 

In  the  Italian  systents,  where  a  keel  is  prt>vide<l  along  prac- 
tically the  wluile  length  of  the  envelope,  this  disadvantage  is 
not  fraught  with  such  s<>riou9  consequences. 

Within  the  limits  of  this  article  it  has  been  impossible  to 
do  more  than  give  a  general  sketch  of  the  diflfercnt  suspen- 
sion .systems  employed  in  airship  design,  and  no  attempt  has 
been  made  to  go  into  the  details  of  any  of  the  different 
methods.  Such  details  as  have  been  given  sliould,  however, 
suffice  to  convey  a  tolerably  accurate  impression  of  the  gen- 
eral principles  of  the  more  important  types  of  airship  which 
have  proven  successful  iu  service,  and  perhaps  lead  the  reader 
to  indulge  in  further  research;  for  which  purpose  the  refer- 
ences to  the  patent  n|»ecitication8  covering  the  different  in- 
ventions may  prove  useful. 
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The  World^B  Air  Routes  and  Their  Regulatioii* 

By  Coi  Lotd  Montagu  of  Beanlicu,  CS.L,  RRJIetSoc,  AXILK 


Tbough  dw  tikM  bM  not  yet  eoiiM  when   ^  . 
eommereUI  oommiiineatimi  by  mewn  of  tin  nr  ii  wtablialiM, 

there  are  many  signs  that  after  the  war  an  effort  wilt  be  Biada 
by  all  civilizrd  nation!!  to  develop  this  aspect  of  flying.  There 
is  need  for  .  .m^iili  ratli  n  iif  the  |iioblcm8  of  how  ofiioial.  pri- 
vate and  i  i-(  i-il  llyuifr  imist  be  r4';,'iilated  in  a  national  and 
international  si  rs*. 

As  reganls  naiintial  lecrislation  on  tlic  subject,  ParliaiiKiul 
passed  a  law,  wlui  1  i-:\iv.f  inln  ii|icration  in  1913,  prohibiting 
flyinfT  over  f'ertain  lui^as  of  naval  and  railitarj'  important,  and 
stipulatinj:  that  fon'itni  pilots  ali^rhting  in  this  roiintry  from 
abrond  shoiilil  de8e«nd  in  certain  specified  area^  after  giving 
eiglitecn  hours'  notfee  in  Mhwiee  to  the  Home  CMBm  ox  their 
intiended  flight 

So  far  08  international  law  is  at  present  concerned,  there  can 
be  no  private  or  national  rights  in  the  air  over  the  sea  beyond 
the  threc-mile  Ixmit.  O'er  the  land,  by  the  1»w  of  England, 
it  is  fiebl  tlial  private  property  extends  usque  ad  caelum — ^that 
is,  the  pii!>s«ssiun  of  •  piece  of  land  carries  with  it  riglits  to  the 
aky  above  the  aaae  area.  National  air  rights,  therefore,  pre- 
•mnaUy  extoiid  all  over  the  land  of  any  nation,  and  in  the  coso 
of  eouatiifli  with  a  aaabowd,  then  mnit  be  added  the  fringe 
of  the  three-inile  fimit  nonnd  tbe  coast. 

'"HI-  i'(tsiT!H?<  {<]'  Tii;-:  pi.rnSH  empire 

The  British  Empire  is  in  a  piculiarlv  favorable  position  for 
the  development  of  Imperinl  aviation,  tor  our  wiih'iy  s^-iiaratod 
poaeeaaions  will  enable  our  air  tratlic  round  the  world,  over 
Mod  and  sea,  to  {troceed  without  having  to  ask  for  concessions 
from  other  nations.  The  very  srattcnsl  nature  of  the  Empire 
in  this  matter  ;s  an  advantajie,  and  the  central  Eurojiean 
Powers  will  lose  pi-osently  the  advantages  of  their  eompactneaB. 
The  importance  of  liarbom  and  coaling  atationt  voder  the 
British  &*g  all  over  the  world  in  the  paiit  to  our  naval  forees 
and  to  oar  neveaatile  marine  has  been  very  ereat  But  in 
fittana  atOl  mom  important  wUI  be  a  dMin  of  landiaf  piaeeB 
for  both  land  and  sea  planes,  and,  for  the  latter,  aUtatiad 
harbors  trill  be  as  neoessaiy  and  valuable  for  the  deveiopnwit 
of  onr  air  services  by  sea  as  flat  alighting  groonds  on  tbe  land 
for  land  machines. 

When  the  ma[>  of  the  world  is  studied,  it  is  interesting  to 
obs('r\'e  that  with  a  few  fxie|itions  our  pu^sissions  an'  con- 
veniently sitiiftted  for  llyintr.  Tlu-re  i.s  a  chain  of  Imperial 
landitit,'  jilaces  soutliward  aii'i  eastward  for  (iihraltar,  about 
900  niiU's  from  l/ondoii  as  llic  iilaiu  tlic?,  towards  the  Cape,  to 
Egypt,  Iniii.i.  and  the  Australasian  Dominions.  The  nearest 
points  between  tlie  North  American  Continent  and  Europe,  tbe 
West  Coast  of  Irelanil  and  the  Kast  Coast  ot  Newfoundland, 
are  also  both  within  the  Empire. 

BOnTGS  AST)  WINDS 

For  some  time  to  eome  flying  will  be  more  easy  over  the  land 
than  over  the  sea,  «nring  to  the  existence  of  well-organized 
landioe  plaeas  at  every  to,  fifteen,  or  twenty  miles.  Over  tbe 
■ea  flying  most  be  more  difflenU  and  dangerous  to  start  with 
ontil  the  abaolntsly  idinble  enijine  ia  nvauabia  and  tho  nwve- 
ment  of  etorms  and  the  dieolation  ot  winds  have  been  shidiad 
and  their  behavior  can  be  foreeasted  aoenratdy.  In  any  eeas, 
T  think  it  is  unlikely  that  straight-line  routes  between  place 
and  jdace  will  be  those  that  will  ordinarily  be  adoptwl.  In  the 
air  the  rnrrents  of  wind  are  not  only  far  swifter  than  in  the 
ease  of  I'l  l  -  it{  the  s4:-a,  but  so  swift  that  an  adverse  wind 
heyniKi  a  eertain  point  will  reduce  any  but  the  fastest  airplanes 
to  the  position  of  not  boiii<r  able  to  aohiew  «qy  nsafol  ipeed 

over  (he  surface  of  the  glohe. 

1  n--  itin-  ill  sayiiii:  this  that  the  averatre  speed  of  roinrnerclal 
flyini.'  will  probably  not  exceed  nun-h  over  ei-jhty  miles  an  hour 
for  Some  tune  to  come.  It  will  never  pay  to  fly  for  uinuey- 
earnint;  purposes  a  mile  an  hour  faster  or  a  foot  higher  in 
altitude  than  can  be  proved  to  be  fiuanrially  worth  while. 
Wind  eurrenta  will  therefore  be  of  supreme  importance  to  air 
tmnsjiort  companies. 

As  forty  to  fifty-mile  winds  are  not  uncommon  in  the  upper 
air  in  the  temperate  Mmest  while  thirty-mile  irinds  are  still 
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mOM  fivqaaat,  it  follows  that  it  may  pay  to  go  many  miles  out 
of  the  diiiaet  route,  geographically  speanng,  to  secure  favorable 
enrreots.  It  is  an  interesting  fact,  therefore,  that  in  many  cases 
we  know  already  of  tbe  existence  of  well-defined  and  j  iei-sistcnt 
air  currents  which  will  be  of  Ln  eat  .issistanee  to  world  ua\  i;ra- 
tion.  Another  way  of  empliaM/iuiL,-  tlii.s  point  is  to  realize  that 
a  continuous  tlirtN'-nule  current  in  the  open  sea  is  uu<-oiunioii. 
most  regular  ocejin  ciirrent>  not  exeeeilinp  more  than  one-hall 
tiiis  s[»cii|.  Even  a  three-iuile  current  would  <mly  make  a 
(HtTerence  to  a  ship  of  seventy-two  miles  in  twenty-four  hours. 
Vet  most  eoones  for  ahipa  are  laid  out  to  avoid  or  to  ose  sneh 

euiTeuts, 

In  the  case  of  flying,  even  a  favorable  thirty-mile  wind 
would  a<ld  720  miles  to  tbe  day's  run,  while  a  head  wind  of  a 
like  speed  would  take  720  miles  off  the  distance  covered.  In 
other  words,  there  would  bo  1,440  miles  difference  in  eveiy 
twenty-four  hours  between  a  thirty-mile  wind  favorable  to  the 
course  of  the  airplane  and  a  thuiy-milo  wind  against  it— a 
differeiu  e  so  great  as  to  make  knger  mUMge  •  matter  of  eom- 
parative  indifference. 

What  this  may  mean  I  have  only  to  state  that  it  ia  ahoot 
1,800  miles  from  a  point  in  County  Ecjny  in  Irsland  to  SL 
Jofanlk  Newfismidland.  Assuming  that  an  airplane  atartsd 
tnm  St  John's  with  a  tliir^nile  westerly  wind  behind  it, 
and  was  capable  itadf  of  a  speed  of  eighty  miles  per  bonr. 
the  combined  speed  of  110  miles  an  hour  over  the  surface  oi 
the  globe  would  mean  that  in  about  sixteen  and  a  half  hours 
after  leaving  St.  .lohn's  the  iMiaplana  or  aiffdane  eonU  aliglit 

on  llie  eoa>l  of  Ireland. 

With  a  ei)ntnir>-  wind  if  fhlr'y  miles  per  hour  the  speed  of 
the  scajilane  wtnihl  he  red  iced  to  fifty  miles  |>er  hour  over  the 
earth's  surface,  and  the  journi'v  would  take  thirty-six  hours 
insteaii  of  sixti'en  ami  »  half,  or  iicnrly  twenty  hour^  loiiirer. 

Already  there  exist  machines  wliieh,  by  suhstitutini:  a  loail 
of  petrol  for  a  load  of  bombs,  could  remain  in  the  air  over 
sixteen  hours,  so  I  am  not  potting  forward  an  impoanhle 
exam|de. 

It  may  be  advisable,  therefore,  in  Some  states  of  the 
atmosphere  to  fly  to  the  North  American  eootinent  via  Iceland 
and  Greenland;  in  other  states  of  the  atmospbere  via  France, 
Spain,  Portugal,  and  the  Azores.  The  reasons  for  these  cir- 
cuitous routes  will  be  seen  in  some  diagrams  which  I  shsU 
show  yoQ.  It  is  dear,  therefore,  that  xneteorolo^  and  the 
study  of  wind  currents  is  going  to  be  of  supreme  importanee. 
The  knowledge  of  the  wotUTb  atnuepbvle  eonditioiia  end 
aeenrate  forecasts,  apart  from  their  inherent  aeieatifle  intemt, 
may  affect  tbe  saving  or  ^pending  of  millions  of  monnr 
annually,  when  postal  and  oonunerrial  aviation  is  establisbea 

THi;  OHl^AM/ATION  Of  HOI  TES 

It  is  probable  that  the  tlrst  t^nat  world  roules  to  t)e  repi- 
larly  organized  will  be  those  over  land,  for  reasons  wliieh  I 
have  already  mentioned.  And  it  sliould  be  remembered  that 
the  lonfjer  tlie  distance  the  iniMe  reiuarkable  the  saving  in  time 
For  instance,  tben»  ore  two  alteniative  routes  to  India,  and 
b^ymid  India  to  Au.stralia  and  China.  Before  the  war  four- 
teen to  fifteen  days  was  the  fastest  average  time  by  railway 
and  mail  boat  to  India,  and  about  thirty  daya  to  Au!<tralia. 

There  is  one  route  which  will  lead  via  onr  West  Afriniii 
Colonies  to  the  Cape,  and  another  which,  following  the  Nile, 
would  lead  to  the  Sudan,  Britiah  East  Africa,  Rhodesia,  and 
Natal. 

In  the  nortben^  or  land,  route  to  end  frmni  the  EUt  I  have 
aasanwd  that  some  intonational  arrangement  wUl  be  eome  to  bv 
wfaieh  the  air  above  n  eettnin  level  will  he  tntemntkmaSMd, 
following  the  wd-astnbliahed  paraOd  of  flie  three-mile  HaSi 
round  the  coast.  On  this  route  five  independent  eountrics 
are  involved  besides  British  territory — Afghanistan,  Russia. 
Austria-Hungary,  Germany,  ainl  Holland.  Tbe  distance  from 
London  to  Peshawar  by  this  route  is  about  3,000  miles,  and 
from  Australia  about  7,000  miles. 

The  other  Eastem  route,  which  for  purposes  of  identifica- 
tion I  eall  the  .\ll  Red  Koute,  passes  wholly  over  the  sea  and 
over  tlie  land  of  the  British  Empire  and  the  three-mile  sea 
fritiL'e  rouiul  it.  It  niipht.  however,  be  convenient  to  arrat^ce 
landiug  placcii  with  our  Allies  France  and  Portugal  for  the 
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route  til  (libraltar,  and  witli  Krarsre  and  Italy  in  rt-irard  to 
more  distant  landin^c  places  in  AI-in;i,  Tiiin.'-.  and  1  ripuii. 

Tbe  route  to  the  Kast  by  sta  via  Gibraltar  is  l,iiOO  miles 
longer  than  tlial  which  takes  the  more  northerly  course,  being 
about  5200  miles  a«  against  3600  miles.  1  do  not  btdieve 
continuous  flying  by  night  and  day  will  be  popular  or  prac- 
tical tor  many  years  to  come,  so  1  allow  in  all  my  calculatioiu 
for  passenger  ser\*iee8  for  two  periods  of  flying  every  day 
of  600  miles  each,  or  10  hr.  in  allj  whieb,  at  SiO  tnilm  an 
Lour,  would  give  the  reasonable  dietuoe  «f  1200  milia  covered 
between  dawn  and  aunaet. 

I  think  a  rest  by  aiglit  will  bo  nun*  iMpnIar  than  a  con- 
tiDiuuiee  of  the  jonnay  in  the  dark.  laea,  aa  bow,  the 
wonderfnl  views  of  the  earth  beneath  will  be  one  of  tbe 
gnateet  indaeemaita  to  fly  by  iuy*  Hail%  on  tbe  other  hand, 
will  probably  proceed  eonttnao«iIy,  but  eieept  in  the  moat 
UfWt  Ciaeo  paaBengen  will,  I  think,  be  content  to  travel  in 
the  innimely  shortened  time  which  wonid  be  ocenpied,  say, 
in  fettiaf  bom  London  to  India  or  Anatralta  <w  Soatb 
Africa. 

Thf  5;aving  would  amount  in  the  case  of  India  to  at  lea-st 
11  d.ays  and  in  the  case  of  Australia  2:^  or  24  days.  As  the 
World  htiotiii-s  nuifH  luxurious  atraiii  thcie  will  hi-  l<  w.  aj^art 
tr<i!ii  t  ilt  linviasl-;,  who  will  care  to  t'lirr-  the  di.scoiiil  oris  of 
fating",  drinkitiL',  ^Iri'piiii.',  and  pi  rl  i 'I  ili'mj:  dther  nccc-.-iticH 
of  civihzed  liilinau  lite  in  what  inii>l  iicvti-sarily  bf  a  crainped 
apace. 

I  am  of  opinion  also  that  the  pilots  will  have  rcgularlv 
defined  stages  like  cngine-ilrivers  on  locomotives  have  their 
fh'fitiite  stapes  on  long  distance  journeys.  The  average  pilot 
will  bo  unable  to  n>niain  entirely  alert  and  elTicieiit  after  the 
strain  of,  say.  six  hours'  hard  flying  even  if  he  has  an  a.ssii;t- 
ant-  In  addition,  to  know  the  peculiar  weatiier  conditions 
of  any  GOO-miie  stage  across  the  planet's  surface,  the  local 
liabiUtieB  to  storms  and  the  prevailing  air  currents  at  dtiF- 
ferent  tinea  of  the  year  will  nee<l  special  study  in  each  sec- 
tiiOB.  I  aienme,  thenfore,  tliat  world  flying,  as  far  as  pas- 
•enger  aervicei  am  eoneemed,  will  bo  axnnged  by  dagn  and 
not  be  eoDtinnons. 

There  are,  of  eonree,  lome  oversea  rontca  on  wUeh  no  intar- 
madiata  atopa  wiU  ha  poaeible,  except  in  flna  weather  or  in 
OOnjimeliaD  willl  aiMt  of  the  ocean  artifldalif  protected  and 
made  aaitabla  toe  l«p^wp  by  oil,  balha  or  bmber,  or  grass 
mati  on  a  larfa  aeak  to  uato  and  tnbdoe  heavy  and  braakiag 
waves. 

Hy  the  Sontlieni  .\tlantic  route  to  North  America  the  1200 
miles  of  the  tirst  stafje  to  the  Azores,  via  Portugal,  will  he 
covered  coniforl jMv  ui  one  day  niidcr  (irduiary  rin  ii:ii-i;ine(rs. 
and  rest  secured  that  nifjht,  while  t'ntni  then-  the  becoml  day's 
flight  on  to  St.  .lohii's,  NewiViundlaii'i,  will  t'driii  another 
quite  possible  daylifjht  stage.  The  metcorlogical  importance 
of  tlie  A/.ore.s  will  hi'  referred  tu  later. 

As.-mililiu'.  therefnrp,  the  stape-by  statre  system,  I  set  ont 
here  a  time-table  i  I  t!i,'  '.wn  mute*  tu  India  and  beyODd  fnU 
I'esbawar  and  Karachi  respectively  to  London. 

I—Son tham  Koala  lo  India 
Piaar  Dat. 

UUe:  Time. 

Cro.viliiii  (LuikIoui  ...dep.  7  a.m. 

«M    M.r*clU«   l^ll  'iMvT' 

«M   MaplM   '.  arr.     0  pm. 
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RaeoNO  Diav. 

...    NuplM  4«p.     T  a.ra. 

,wo   weit  (•.«.».  »f  rw.  «,'np"m" 

Alcxandrio   arr.  p.m. 

1,1  •-'.'> 

Taiao  [tev. 

...    Al«s«adlte   dep.     T  «.m. 

M  jjjj:  >f|532'- 

MO  Batfa  air.  a  p.b. 

LOW 

RNraTB  Da(. 

•    nii«ni   .dep.  T  ajB. 

573    Bandar  AUb««   ,  iff?-  *? 

_       ^.  lasPi  _  1  1MB. 

aeo  KasacU   arr.  O.Up^na. 

Total  dixunvr.  *,ft3U  mUtn. 

M  koan  it  laiDntM  actoat  lytaff  tIaM. 

83  hmm  M  arlnatcs  taUl  tiM  on  Jonnwr. 
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II — Nortfaero  Rome  from  India 
Fiaar  Oat. 

I'l-ahawar   adip. 

Bokhara  ^S^' 

QnisS  (CsaplBa  Saa)  .err. 

_                 Oacom  D4T. 
OaxIsB   dep. 

(«tep. 

lanopal   an 

Tmao  Oax. 

Taruoiiol  dep. 

>-'f"K  •  IS^: 

BcDdoa  (London)  air. 


Time. 
T  a.m. 
IS  noon. 
1  ihai. 


T  a.m. 
12  noon. 
1  p.  a. 
e  p.ai. 


7  a.m. 
12  noon. 
1  p.m. 

0  P.B1. 


Total     

30  hour*  IR  ntnniei  actual  fljring  time. 

Tiii  liuiim  totnl  titiii*  eti  Journey. 

The  srcneral  priiK-iple  wliteb  T  think  should  underlie  all 
rej,'nlatii 'ii  uf  air  trallie  is,  that  slow  s|ieed  idancs  should  ii-e 
the  lower  levels  and  lii^'li  speed  pla;ies  the  upper  levels  of 
lb(>  air.  I  suggest  tive  levels,  stretehintr  from  (he  earth's  sur- 
face up  to  10,000  ft.,  through  which  the  various  kinds  of  traf- 
fic should  be  cla.<vsiH(Hl  to  [>ass. 

Tbe  first  '2Wn  ft.  from  the  surface  of  the  ground  upward 
should  be  i>rohibited  to  air  traffic  in  general,  hut  be  usable, 
of  course,  by  the  private  owner  of  the  goU  if  he  desires,  and 
for  the  purposes  of  descending  to  his  own  landing  or  to 
"dromes"  or  intermediate  safety  landing  places.  This  most 
be  so,  for  airplanes  will  probably  fonn  one  of  onr  oonunoncst 
meana  of  looomotion  in  a  few  yean^  time,  and  provision 
Btnst  ba  made  for  all  tiafflo  to  bmd  at  intorvala  of;  ssy,  10 
or  IS  mUm  on  defined  rantea, 

la  admitting  tbo  daini  tbat  any  air  shoold  bo  private,  1 
conform,  to  some  extent,  to  the  present  law  of  uaque  aJ 
eoelum,  bnt  I  propose  to  limit  that  right  to  an  altitude  of 
2WM)  ft.  Owners  of  houses  and  land,  and  the  dwellers  upon 
anil  in  them,  have  a  moral  and  probably  a  valid  legal  claim 
to  be  seewod  oomo  privaqr  fram  nniaaneas  arising  fhim  air 

traffic. 

.\bi)ve  this  private  level  we  conic  to  the  commercial  levels, 
wliieh  I  propose  shall  range  from  2000  to  4000  ft-  T  place 
this  ela.s.s  of  tnilTic  oti  the  lowest  of  the  flying  IcveLs.  on  ai- 
count  of  the  fact  tbat  commerce  will  want  to  o[)erale  as 
I'he.'iply  as  possible,  and  t<j  Hehie\e  beiijht  ami  .S]^ccd  mcnii'- 
e.vtra  expenditure  of  motor  spirit,  whichever  way  it  is  looked 
at.  And  I  would  make  this  20O0  to  4000  ft.  level  uisablo  by 
silenced  plnne.<?  only  with  a  maximum  speed  of  80  nup.b. 

Above  these  commercial  levels  I  propose  another  lone  of 
2000  ft,  4000  ft.  to  6000  ft  for  pbines,  also  silenced,  capable 
of  speeds  between  80  and  120  nt.p.h.  This  will  include  the 
general  air  traffic  of  the  planet  for  ordinary  flying,  inclnding 
a  proportion  of  fast  commercial  flying.  As  all  airplanes  will 
abortly  be  fltted  with  anperehaigen,  or  their  enginea  designed 
and  bnilt  for  high  attnudsi,  Gigh  flying  wiU  boeomo  ipiite 
easy. 

At  pressnt  tta  decreasing  denai^  of  tha  air  at  hrigbts, 
leading  to  falliag  off  in  engine  power,  is  a  disadvantage. 
This  win  shortly  ba  nentraliMd  so  that  the  engine  prodnees 
the  same  or  ev«ii  greotOT  powsT  at  B  height  than  at  the  earth's 

surface. 

There  i-.  conrsf'.  a  lieitrlit  wliere  human  health  and  ciini- 
fort  will  be  alTeeted,  owinir  lo  the  elTi-<ts  on  the  blood  of 
dei-rea-'-ed  ntinospherie  jiri-sNiire.  siieb  as  what  i.s  called 
"  fizziiiir."  and  the  chaiiee  of  taint ness  and  heart  attacks  when 
a  nipiii  descent  lakes  place  The  intense  rohl  also  at  hitrli 
altitudes  will  tend  to  keep  passenger  Iraflic,  as  a  rule,  in  tbe 
lower  le\e|.s,  for  there  is  a  deereaae  of  about  6  d^.  F.  for 
evorv  KiitO  ft.  of  height. 

Ai)o\e  1)000  ft  to  10,000  ft.  I  would  reserve  the  levels  for 
tbe  official  planes  of  each  nation.  These  levels  would  be 
tued  by  its  naval,  nilitaiy,  and  civil  fon-es,  and  by  police 
planes,  for  air  police  will  he  needed  in  the  same  way  that 
policing  of  routes  by  land  and  sea  is  now  necessary.  Spe- 
cially  authorized  pilots,  and  perhaps  postal  services,  will  also 
naa  the  6000  to  10,000  ft  levdE^  wfaers  tbe  international  levels 


will  begin. 
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Aeronautics  (Lmukm),  Jvif  SS,  1917 

8»ake$  to  b$  ^ffeoldML— An  adikrial  Miiif  with  Um  atdr 
tada  of  tin  British  OoTtniiBtiit  ill  rcfwd  to  the  CtanMn  iiv- 
plum  nid  of  Jvly  7,  aa  Loadoa.  A  dopnlation  of  neodMn 
of  Puliantnt  hmriag  mitad  upon  the  Pnnw  Minister  to  vtgt 
upon  tlM  Goremmeiit  tiie  n«ed  for  improTing  the  aerUI 
defences  of  London,  LIoy<l  (3«org«  made  thi"  following?  reply: 

"  I  do  not  want  you  to  go  awav  with  any  idea  that  we  do  not 
n\i]iz43  the  iinportAnce  of  defending  Linifkm,  uot  merely 
defending  Ixjudon  Iwcmise  it  contains  iiuHioiis  uf  pLdjili',  but 
because  it  is  the  capital  uf  the  Emitire.  I  njalt,'j>  tlmt  theif  ia 
a  special  case  for  defending  Ixindon  even  in  c"ii;ii:i:jm'Ii  with 
Other  towns. 

"I  still  say  on  behalf  of  the  Government  thnt  we  must  put 
thesafi'ty  0"'  the  soldiers  at  the  front  first,  ami  1  -:;y  so  without 
any  hesitation.  •  *  *  A  Ringle  exmnler-atlack  in  Franco 
liy  Ihe  Germans  on  a  small  scale  produce.-i  casuaiities  greater 
than  the  whole  of  the  casualties  sustained  by  the  civilian  popu- 
lation, not  merely  in  London,  but  in  every  town  in  Great 
Britain  daring  the  whole  of  the  three  yean  of  the  war.  Do 
not  therefore  iet  as  exaggerate.    •    •  • 

"  Out  of  thfl  tmoty-two  machines  that  came  over,  fotir  were 
brought  doWB.  That  is  o  pntty  high  percentage.  It  is  a 
much  Uglier  percentage  than  was  bcongfat  down  of  the  French 
mafthines  which  eroawd  over  ths  Qsman  lines  just  recently. 
In  that  eaas  tbm  were  mfar  two  out  of  eu^ify-foDr  brought 
down  hj  tbo  Gennaub  wbuo  vs  teoni^t  ioma  fmir  out  of 
twonty-twou* 

Aw  BmUt  armmt§4  lowl  xdM  vmaUbtm  ham  ken  ap- 
pointod  in  Gnat  Biitsin  fivr  dtofiatiiw  firtma  caaaed  Inr  air 
nddi.  Advanees  will  ba  nade  from  the  Kationd  BciSof  and 

Mansion  House  Funds.  The  committees  have  been  authorized 
to  grant  immediate  relief  np  to  an  amount  equivalent  to  the 
rates  of  the  Army  H  iiuniliim  allowaneea,  the  adopted  scale 
being  the  following:  Fust  atid  second  adult,  $4  each;  every 
atMitional  adult,  $2.50  each;  first  ehild,  fl.T'i,  sieond  child, 
fl'J;');  tliinl  child  90  cents;  each  adflitional  child  75  cents. 
Siii'[iiern<'Litary  allowaiices  are  nia<le  for  maintenance  (if  the 
bread-winner  baa  been  killed),  replacement  of  articles  of  fur- 
nhan  and  funanl  expense  are  alao  provided  for. 

AerOFUtutict  (London),  August  1,  1917 

Death  of  a  Pioneer. — Another  pioneer  has  disappeared  with 
the  death  of  Wing-Commander  Clive  Mailland  Watcilow, 
K.  N.  A.  S.,  who  was  killed  on  Friday,  July  20,  at  CranweU, 
m  liacolnsUra.  Commander  Waterlow  wa.s  thirty  years  of 
age.  Ik  was  actively  connected  with  all  the  early  airship 
oipflriniBotB  at  the  Royal  Aircraft  Factory,  and  when  the  air- 
ibipa  were  transferred  to  the  Admiralfar  early  in  1914,  be 
joined  tin  Boyal  Naval  Air  Service.  Bk  pioneor  work  was 
mvalnable;  his  eoofidanoe  was  never  shaken  in  tba  futon  of 
the  airship  and  ha  waa  of  tho  grgatwt  aandeo  lo  Int  oonatR 
aa  a  atanneb  advooata  of  the  utahip  at  a  moment  when  thw 
typo  of  aireraft  bad  faOen  into  disfavor. 

Determnation  of  Propeller  Pitch.  By  Hugo  C.  Gibson. — 
At  any  distance,  say,  two,  three  or  four  feet  from  the  axis  of 
the  huh,  mark  point  A,  upon  the  leaving  edge,  and  B  upon  the 
entering  edge  of  the  blade.  The  line  joining  these  points  is 
at  some  angle  to  the  plane  of  rcvohiiion  of  the  propeller,  and 
it  is  the  angle  at  which  the  air  is  attacked,  if  the  air  is  still 
and  the  propeller  is  not  iravclling  through  the  air.  A.sHuming 
that  the  propeller  were  a  screw  operating  in  a  nut,  then  thi-s 
angle  would  doteruiine  the  distance  tliat  the  screw  travelled 
through  the  nut,  while  nnikin?  one  complete  revolution,  and 
this  distan«'e  is  called  the  pitch  of  the  propeller. 

In  order  to  determine  what  is  the  pitch,  proceed  as  follows: 
— Fnitn  a  table  of  tangents,  which  may  be  found  in  any  eniri- 
neering  book  snch  as  Kent's,  find  the  tangent  of  the  angle 
which  waa  measnrod  aa  indicated.  Then  fOra  tiia  eqnation 

tan  A»=  • 

3J.410  X  D 

where  T)  the  diameter  of  tbc  cirdo  Bwept  by  the  poiota 
A  and  B,  and  /'  —  pitch. 

Taking  an  instance;  Mark  the  jutints  ,1  and  B  at  a  radius  of 
3  ft  from  the  axis  of  the  propeller  hub.  Then  those  points 
wQl  swiniriB  1^  aimIo  6  ft.  in  diameter,  therefm  D  =  6  ft. 


Sup}>ose  the  angle  of  the  line  AB  to  be  at  17  30'  to  the  plane 
of  revolution,  then  the  tangent  of  the  angle  17"30'  is  found 
from  the  taUes  to  he  0.31530.  Suhstitate  tbaie  figoiea  ia  Um 
eqnatioa,  whieh  then  beoooua 


0.81S80  -=  3^^f  ^  ^-   IbewBaio  P-M,4WX«X3Ufi30 

and  P  =  5.94  ft. 

The  same  process  can  be  repeated  at  each  positioo  along  tbo 
blade^  taking  a  new  D  each  tima. 

Vnm  AKD  DIAMKTKI:  T'^U.E  FOR  TKUE  SCTtEW  gfTAPE 
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Thm  Aeroplane  (Uodan),  Jaly  25, 1917 
21s  Prodacfio*  of  Aeropkmet  «mi  TMr  OompomtnU,  By 
Stmbeo  Blakesegr.— Seventh  installment  of  a  thoroughly  prac- 
liou  eoano  of  toe  manofseturiiig  and  assembling  of  airplanes. 

FU^  (Lendea),  Jaly  n,  1«7 


Itnettigating  Atmotpktric  PoUution.— An  Advisory-  Com- 
mittee on  Atmospheric  Pollution  has  been  con.stituted  in  \x>t\- 
don  a.s  an  adjunct  to  tlie  Met«orolnj.Hr,il  f)Pice  and  a  grant  of 
.$2,.500  has  been  alloted  by  the  Department  of  Sdentific  and 
Industrial  ReaCMOb  tO  OOVOT  tbo  coct  of  tlw  «oik  for  ^ 
current  year. 

¥hln§  (iMMlea).  Mr  M.  1917 

Air  Mines. — The  problem  of  how  to  mine  the  aerial  ocean 
against  aircraft  attacks  will  have  to  be  solved  sooner  or  later, 
says  the  Sunday  Timrs  of  Ix)ndiiii.  This  will  prove  panicu- 
larly  neces.sary  in  view  of  the  future  ileteruiinatum  of  detinite 
ucrud  mail  iukI  p;issi'r)f:iT  rouli's,  whii'li  will  mean  that  pro- 
hibiteil  aix'a.s  <aiini>t  reninin  pruhihited  merely  nti  paper,  hut 
mu.Ht  be  rendcrcl  d;in'ji'rmis  uijMiii.sl  vinlalion. 

Now,  as  in  iiaval  uariave.  une  nhjiit  nt  mines  would  be 
to  reduce  llie  fiirili.ni  i.;'  lai'ii'i's  and  tn  enahle  our  fighting 
craft  to  drive  ilie  raiders  intt»  minid  area.s,  i)ttrtieularly  in 
iiii;l.t  time,  while  the  mere  su.<i>it  inn  that  certain  areas  might 
be  mined  would  deter  raiders  from  approaching  except  in 
particalar  diieetioni. 
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News  of  the  Fortnight 


Major  Henry  Souther  Die* 

Major  Henry  Soutlier,  head  of  the  Aircraft  Kngineering 
Division  of  the  U.  S.  Army  Air  Service,  died  at  the  Post  Ho»- 
pital,  Fort  Monroe,  after  an  operation,  on  August  15.  Major 
Souther  had  been  ill  for  about  a  week,  but  complications, 
which  developed  suddenly,  made  an  operation  imperative.  He 
never  recovered  from  the  shock,  and  died  a  few  hours  after- 
ward. The  funeral  was  from  Forest  Hills  Chapel,  Boston. 
He  is  survived  by  his  wife  and  two  daugfateni. 

Major  Souther,  whose  distinguished  career  as  an  enfriueer 
made  him  one  of  the  best-known  men  in  his  profession,  was 
born  Sept.  11,  18tt5.  His  early  engineering  training  was  re- 
ceived at  the  Massachusetts  Institute  of  Technology,  where  he 
graduated  in  1887.  He  was  engineer  for  the  Pennsylvania 
Steel  Co.  for  five  years,  and  for  six  years  was  with  the  Tjpe 


4e)  Harri»  d  Kving 

Major  Henry  Solthek 

Manufacturing  Co.  Major  Souther  became  one  of  the  leading 
authorities  on  materials  of  the  counfn,',  and  ofiened  a  consult- 
ing engineering  laboratory  in  Springfield,  Mass.,  which  he 
conducted  for  a  number  of  years.  He  served  as  Water  Com- 
miaaioner  in  Hart  f on!  for  eight  years. 

He  was  one  of  the  most  active  engineers  in  the  country  in 
promoting  standardization,  and  was  Cliairman  of  the  Stand- 
ards Committee  of  the  Society  of  Automobile  Kngineers,  later 
becoming  President,  1910-1911. 

Major  Souther  was  called  to  Washington  by  General  S<iuier 
to  be  consulting  engineer  of  the  Aviation  Section  of  the  Signal 
Corps  in  April,  1916.  He  organized  the  inspection  depart- 
ment and  conducted  many  experimental  tests.  He  was  the 
first  civilian  to  accept  a  commission  on  the  Officers'  Kcsen-e 
Corps.  Aviation  Section,  as  Major.  His  personality  made  him 
one  of  the  most  popular  of  the  reserve  officers  in  Washington. 
One  of  hiH  duties  was  to  act  as  director  of  Langley  Field,  and 
at  the  time  of  his  death  his  work  was  largely  connected  with 
the  ex(>erimeutal  testing  of  machines  and  engines.    He  was 


a  member  of  the  American  Society  of  Mechanical  Engineers, 
American  Society  of  Testing  Materials,  Society  of  Automotive 
Engineers.  His  clubs  were  the  Hartford,  Bacqnet  and  New 
York  Engineers. 

The  Aircraft  Board 

The  Senate  Committee  on  Military  i\itair8  has  favorably 
reportetl,  with  amendments,  the  bill  intnxluced  by  Senator 
Shoppard  creating  the  Aircraft  Board,  to  consist  of  the  Chief 
Signal  Oflioer  of  the  Army,  the  Chief  Constructor  of  the  Navy, 
and  not  exceeding  five  civilian  exi>ert8. 

The  bill  empowers  the  proposed  Aircrp.ft  Board  to  "  auper- 
vise  and  direct,  in  accordance  with  the  requirements  prescribed 
or  approved  by  the  War  and  Navy  Departments,  respectively, 
the  purchase^  production  and  manufacture  of  aircraft,  enginea 
and  all  ordnance  and  instruments  used  in  connection  there- 
with." 

Provision  is  made  by  the  bill  for  paying  the  civilian  mem- 
bers of  the  Board  salaries  of  $7,500  per  annum,  and  for  the 
employment- of  technical  experts  and  other  necessary  employes 
at  salaries  to  be  fixed  by  the  Board. 

Senator  Cliaml>erlain,  clminnmi  of  the  Senate  Committee  on 
Military  Affairs,  announced  that  he  would  press  for  immediate 
pa>v^ge  of  the  bill,  which  is  regarde<l  as  of  high  importance 
by  both  the  Secretaries  of  War  and  Navy,  and  by  Chairman 
Coflin,  of  the  Aircraft  Prwluction  Board  of  the  Council  of 
National  Defense. 

Senator  Shep{iard,  in  reporting  the  bill  from  the  committee, 
»aid : 

"  The  Committee  on  Military  AITairs,  to  wliich  was  referred 
the  bill  to  create  the  Aircraft  Board  and  provide  for  its 
maintenance,  begs  to  report  it  back  witii  amendments,  and 
recommends  tlint  it  be  so  amended  and  ])aSM>d. 

"  The  airplane  has  become  an  indispensable  and  vital 
weapon  in  modem  warfare.  The  deveio|)ment6  of  the  present 
world  conflict  have  demonstrated  its  overwhelming  importance 
and  necessity.  In  recognition  of  these  facts.  Congress  recently 
appropriated  six  hundred  and  forty  million  dollars  for  the 
construction  of  an  air  ll«*t  of  un|)unilleled  proportions.  It  is 
proposed  that  this  fleet  shall  be  created  within  a  year. 

"  This  is  a  task  of  apjialling  magnitude.  Hitherto  the 
manufacture  of  airplanes  in  this  country  lias  been  conducted 
on  an  extremely  limited  scale.  The  need  of  a  board  of  experts 
in  science  and  business  to  give  special  attention  to  the  pro- 
duction of  the  necessary  machines,  eijiiipment,  etc.,  is  appar- 
ent. The  object  of  tlte  bill  under  consideration  is  the  establish- 
ment of  such  a  boartl.  The  bill  has  been  carefully  worked  out 
and  has  the  approval  of  the  President,  the  Secretary  of  War, 
the  Secretary  of  the  Navy,  and  the  chairman  of  the  Aircraft 
Pnxluction  Hoard  of  the  Council  of  National  Defense. 

Advices  from  Washington  indicate  that  this  bill  will  prob- 
ably become  a  law  at  an  early  date. 

Bill  to  Legalize  Advance  Payments 

Another  measure  of  vital  importance  to  aeronautics  has  been 
proposed  at  Washington  by  Representative  Hulbert,  of  New 
\oTk,  who  introduced  into  the  House  a  bill  to  remove  the  re- 
strictions on  advance  jmynients  imposed  by  Section  3648  of 
the  Revised  Statutes  of  the  United  States,  or  any  other  Act. 
as  they  applj-  to  the  expenditure  of  appropriations  contained 
in  the  bill  recently  passed  authorizing  the  expenditure  of 
$640,000,000  for  the  increase  of  the  Aviation  Section  of  the 
Signal  Corps, 

Section  3648  prohibits  the  advance  of  the  public  moneys  on 
contracts,  etc,  and  the  measure  now  under  consideration  is 
designed  to  permit  the  War  Department  to  make  such  ad- 
vances to  responsible  manufacturers,  in  order  to  enable  them 
to  increase  their  facilities  for  the  production  of  Government 
aircraft.  Many  manufacturers  of  airphuies  not  only  have 
valuable  designs  and  patents,  but  would  be  in  position  to 
turn  out  aircraft  on  a  large  scale  if  they  had  the  funds  to 
increase  their  facilities. 

International  Standardization  Committee 

The  Inteniational  Aircraft  Stan<Iartlization  Committee,  or- 
gaznied  by  the  Allied  Governments  to  affect  standardization 
of  the  metals  entering  into  the  constniction  of  airplane  parts, 
as  weU  as  the  j>arts  themselves,  held  their  first  mi-eting  in  New 
York  August  7.   The  following  attended: 
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Frank  O.  DUBn,  late  head  of  the  Kric  S]iopialty  Co.,  riiuir- 
man  of  the  Commitf**,  reiiri-s^'titiiiL'  the  United  StiUes  G«iv- 
fninierit;  A.  H.  Hn'_'crs,  F.  ('.  Hricsoi]  and  S.  (i.  Pnyne,  C.  K.. 
re|)res«ii(in};  Great  Hritjiin;  Ciipt.  AIcmiihIit  I'liniilio  and  Dr. 
Mf(irep»r,  rfiui'.-fiil inir  Italy;  t         .Uim  llrt(k.  I).  K. 

('Iiaiivalon  and  Lieut.  M.  Mi;rn<it,  n  picst'iitiii^'  h'raiirii;  (teorge 
L.  N'orris,  rcpic-'-i'iitiii^^  tl.c  Aiicral!  I'liLnneerinL:  Iiivi-iun  of 
tin-  I  iiiltNl  Htatt's  Sii:nal  *'(H[is;  Dr.  (i('in;ri'  K.  l'.iirL;i-r>^<.  rp]>- 
n-scntinf;  the  liiinaii  uf  Staiidords  of  Washiutrti,:].  and  K.  \V. 
Ziinniei-?it*liii'il,  ol  tin-  l  iiitcd  States  Aircraft  Siundurduatioa 
(  (tnittlit Ice. 

Ciiairinan  Diilin  at  the  flnse  of  the  niectinp  said; 

"  Markwl  n»sulta  were  n''liie',ei!  in  the  initial  tneetini.'.  We 
arrive<l  at  d<>Hnitc  deciaions  wlneh  will  f;ieail\  ha-^tcn  the  coti- 
atruction  of  the  thousands  of  airjdanfs  needed.  It  is  the  pnr- 
pcsf  of  the  eotnmittee  to  work  out  the  sfandardizntioii  of 
metals  first,  and  then  to  work  rapidly  for  the  .same  re.sult  in 
e\'cr>-  detail  of  airplane  construction.  The  effect  of  thia  will 
be  an  enormously  increaaed  productioiu  Tin  rasulta  to  be 
obtained  by  such  quantity  productioD  are  what  the  AIUm  are 
lookinir  for— the  aupremacy  of  the  air,  which  is  destined  to 
decide  tlis  outcome  of  the  war." 

Maniifaotureffi'  .\ircraft  Awociation 

At  a  >|iei'ial  luurlintr  of  the  Manufaetiircrs'  Aireratt  .\s.so- 
eiation,  htdd  AiiffusI  H,  Satmiel  S.  Hradley,  a  business  man  of 
15r<ioklyn,  was  named  general  nianuf,fr  of  the  Association. 

Krank  II.  Hus.sell,  |iresident  of  the  Assf»ciation,  c.\|dained 
that  the  creation  of  this  iww  otlice  wa.s  eonsidered  desirable 
on  account  of  the  increasiut;  activities  <if  the  Association,  and 
the  fact  that  iniportaut  questions  in  connection  with  Ktandard- 
iaation  and  materials  were  constantly  coming  up  between 
Army  and  Navy  olTlciala  and  tnembcra  of  the  Association, 
necessitating  a  more  intimate  and  continuous  eonnceliun  be- 
tween the  Aflsoeiation  and  the  departments  at  WaMliingtoo.  It 
was  also  Ml  that  the  appomtment  of  Mr.  Bradley  would  do 
nmeh  to  flieUitate  maati^  pradneUon  ot  maehinea  and  dim- 
inate  ddbya  whieh  have  ben  btntofim  ewwd  by  lade  of  a 
diieet  rapreaentatiTe  of  the  Aaaoeiatioa  at  Washington,  where 
Ifr.  Bradi^  will  spend  moat  of  bis  time^ 

N«V7  Win  Bnild  Aircraft  Faetory  ' 

The  <Hmslruction  <d'  an  aircraft  factory  at  tlie  I,eat,'ue  Island 
Navy  Yard.  Philadelphia.  Pn..  haa  been  aulburized  by  llie 
Si'c:i  i:ir\  i  t'  the  Navy.  In  making  the  aononnoement  of  tiw 
new  plant,  Secretary  Daniels  wiid : 

"In  view  of  the  enormous  expansion  of  the  airplane  indu.s- 
try  now  bein»r  undertaken  in  the  United  States,  it  was  felt 
that  it  was  nceessary  to  increase  the  Navy  Department's  faciK 
ities  along  these  lines,  not  only  to  enable  it  to  supply  a  part, 
•t  leas^.of  its  Qwn  needs,  but  in  order  that  the  private  plants 
augnt  be  idievad  of  the  experimental  developments  which 
thay  bane  Utberto  undertaken  and  tont  their  wbale  atteo- 
tioD  to  the  maximum  production  of  approved  ^pes. 

Contracts  have  been  placed  for  the  faetory  on  the  basis 
of  eompletion  of  buildingg  and  be^nnin^  of  oiierntion  in 
less  than  100  days.  The  total  cost  of  the  buildings  ai-.d  plant 
will  be  in  the  neiijliborbood  of  ■»] .'Mill. 100,  and  it  i«  e.xpti-led 
that  when  the  i-oniideted  plant  is  working  up  to  il.s  capacity 
it  will  utilize  tlie  M-rwio  nt  appru.Mtiiately  L'.iMHI  employes 
and  be  capable  i>l  pru'liuinL'  l.OlMl  small  nineliities  per  annum, 
4Mr  a  corresponding  niitput  of  tlie  larirer  tyfu's. 

"The  Navy  Departinent  iuus  a  small  iSyuitc  Held  at  the 
Leaene  Island  'i  an!  ad  |a<'cnt  to  the  factory,  and  excellent 
fneilitics  for  seaplanes,  so  that  it  will  be  able  to  utilize  this 
plant  to  keei>  the  Navy  in  the  forefivot  with  the  latest  de- 
velopments in  aircraft." 

Stops  Export  of  Airplanes 

The  Export  Council,  reoently  appointed  under  authority  of 
the  Act  of  Congress  to  control  rajport  of  goo&  from  this  eouo- 
try.  has  issued  an  order  prohibttinff  the  export  of  airplanes 
and  airplane  engines  without  spedal  permit  from  the  Qov«m- 

tnent. 

In  e\|daiiatiiin  tlic  order,  it  was  stated  that  many  neutral 
countries  were  l»  i\t.i;,'  airplan4's  in  considerable  <|Uantitit*«  in 
the  I  iiiIihI  State-,  :im.1  ;i~  ii  was  consiiier<'d  necessary  in  the 
puldi<-  intcn-i  that  Aniei  leaii  iiiaeliines  1m>  iis»h1  in  the  proBccu- 
tion  'if  the  war.  it  was  deo  u  d  ~tM|,  the  sending  of  macbiBes 
out  of  the  country  unless  by  special  p«;rmit. 


Names  for  Am^  Flying  Fields 

The  War  Department  announces  that  the  flying  field  at 
Mineola,  L.  I.,  has  been  named  liazelhont  Field;  tliat  at 
Sao  Diegm  CaL,  Bockwdi  Fiehi,  and  at  BeUeviUe*  iU-i  Scott 
Field. 

The  SsMa  at  Fort  Stem,  Houston,  near  San  Antonio,  Texas, 
will  be  known  as  Ckmp  Kdly,  and  numbers  will  designate 

the  different  units. 

Kxaiiiination««  for  Aeronautical  Draftsmen 

The  I'nit.  ii  Staii  s  en  il  >er'.  ice  couunisBiou  will  hold  an  open 

cotNiii'titive  evaniinatii'ii  i'i<r  appointment as  OovcnuncDt aariH 

nautical  meclianieal  dralli>men. 

The  examination  is  open  to  men  only.  The  duties  require 
the  services  of  draftsmen  who  ore  experienced  in  detailing 
from  automobile  or  aircraft  layouts  or  a-s-sennUy  drawings. 
Salaries  ranire  fnun  .i!l,200  to  $1,400  a  year. 

The  eomini.s.sion.  anticipating  the  need  of  a  great  number  of 
sncb  men  when  America  begws  construction  of  her  gigantic 
air  lleet,  will  receive  applications  at  any  time  until  further 
notiee.  Forms  for  appiieation  may  be  secured  from  the  dvH 
serviee  eonuaisnoti,  Washingtoin,  or  any  of  its  btanebcs. 

To  Teach  AcKumiitidal  EDguMering 

Frank  Edward  McKone,  a  graduate  of  the  Mamaebnaetls 

Institute  of  Technology',  and  at  present  Federal  inspector  at 

the  Curtiss  Aeroplane  and  Motor  Corporntion,  has  been  ap- 
jiointcd  assistant  professor  of  mechanical  engineering  at  the 
l  iiiver>it\  .if  Wasliington,  Seattle,  Wash.  He  will  have  cfauge 
of  the  iuHtruclion  in  aeronautical  engineering. 

New  AiNraft  Gompanioa  Formed 

The  J<-uniiil  of  Comnurce  (New  York)  prints  the  follow- 
ing list  of  new  companiea  organized  since  the  tirst  of  this 
year,  of  wliich  33  will  manufacture  aircraft  and  the  remainder 

munitions : 

JANC.XUy.  HU7. 

(iailnuilri  -\lr.TiiU  C'Tp.,  N.  V   $.'i"5."<wi 

Imvis  W.irrii  r  .\riin  i  orT'i- .  N    V   ;.'0O,»n»t 

WllmlnKt.jii  Arms  A  Mmihloiif  i  <..,  iN'tttWurc   TOO.OiKj 

niUlcn>i(  AefuplAoe  Co..  LM-liuv.ii^'   7A,UlM> 

TMsl   $1,B60.00I> 

iKUiaAity.  1817. 

SIlpDt  rowdorlesa  Rapid  Fir*  <;uu  Ci...  DelswaN   J2,000.0<M) 

C'uua«lluu-.vmurli-aa  Annn  ('ciri>..  I)i-li«w«l»   M.iont 

Tbomaa-UofM  Alrctaft  Oor|...  N.  Y   «>t>,WO 

Total   |t,4IMMMW 

MARCH,  lUlI.   

■  Olc  ral  Atr<  rnf  t  Corp  .  DeUwaK  

Pvderal  Airship  Cu.,  Delaware   ^JSSSSSt 

TiM  AoM-Ibdco-Aero  Oecp^  Del   2*5^ 

Tiw  Baratiltcnft  CMvb,  n.  2     mC.OOO 

Tr.ral   f2.S25.fiO0 

.M'UtL,  iniT. 

Hnti*   \.r..|p|R7io  Co.,  Delawiin-   JSOn.CNiO 

I>.-luv\;ir.-  .Kirnijf  ull.nl  C.._,  I  >i'l   lOi.mm 

AnKTl.nn  A)r'r.:rt  r..ri...  IlliieUs   »S,iap" 

Ucowuoil  .\utoDiatic-  OuD  k  ProJecUUs  Co.,  Delaware   ioo.ik'O 

fUMinX  aUBimlMiac  Ikjffo  Co.,  Deiawan   "  I!' 

Voltea  AlrpUnta  Co.,  Delaware   LO"".'"*' 

T<.t«l   »3.--1»S.lH«P 

MAY.  1U17- 

Acmiuulti-  Siifeiv  Navljiatton  Co.,  Delaware   l-r'AWio 

A.  F.  Dautro  AiTial  Narrigaltuo  (Virpi,  IMMnn..   l  aim  lim 

•B.  N.  U  Alrpl.ino  Co..  Idc,  N.  V...   2iiMii<i 

UnlKMl  Statw  Alrrrafl  Corp.,  Del   6.UUO.W9 

Walrten-HlnnerB  Co.  New  Jvtwtf   lOftOH 

Welti)  Adjustable  AeropUne  Cow,  Tbe.  Dtlttwait.   eOO,OCO 

Total   97,98eyOM 

.11  .NK,  lUlT. 

.Mllivl  A1r»THft  Corp.,          Ynrk   $1SOOOO 

AmiTidin  f  lluat  &  .\riiiii  Conv.  I><'liiwi%n-   ri.iMni.inKi 

Aeroerulser  Corp.  of  America.  l>claware   1.(Mhi.i««i 

Kylt.  Bnllb  AlKiaft  Cm.  W.  V«   200.o<« 

VTb:  A«r^aaC^a(  AaMita.IMawan   i.ouo-^ 

T  il  1. 1   ,   »5.3,Vt,<KW 

.11 1. Y.  im. 

Aiiii-rl -iiu   Mr.Tnft  Corp..  Me   J.VVi.'Kio 

AiiKTV'iin  Miri.'      Tonxdo  Ci.rp..  X.J   loe.rtw 

Alrtrn.l.H  n(  Ai-HTi'«.  \h-\   5o0,<»'0 

.Serial  miiiirv  Kmiliic  Co,  Del   ,',,w>'ieO 

CallforDln  Aviation  Co..  Dei   ioi'imi 

Electric  Cuslilencil  Armor  Co.,  V,  J   !:.''  <"■' 

Palcoo  MfB.  Co^  DH   '•J^"'*' 

FlK  (SUB  Mfit.  do..  N.  Y   S0O.iH> 

<;i>n<'ml  A<Tonautlc  Corp..  Del   20O.<]"« 

lirnrit  llmiiniond  Ariii«  I'erp..  N.  J   ""'•IS? 

Iliirrv  i:.  IVv.  luc,  liel   l^^'Sx 

iloiirwli-li  \lrenift  Cerp  ,  N.  V   5?.<W 

.Mills  Aeroplmio  Crp  .  li^l   l.dflO.WW 

C   S.  Mirule,  *  AihinimtltiiD  Co..  IK-I   J(l«.(Mi 

\Vr<t<rn  A.  n>  Cnrp.,  N.  J   zrei.WJ 

Won. I  Aer,.ptaBt  OoL.  N.  X   1.00.i.(M) 

Total  »10.675,000 
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The  Cltrtiss  Aeropl-vne  Company,  Buffalo,  N.  Y. 
Member  AircrafI  Manufacturers'  Association,  Inc. 
Amerlcm  Trans  Oceanic  Companj-,  SSO  MadUon  Ave,  New  York  City,  N'«w  York  Agents 
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THE  problem  of  aeroplane  motor 
lubrication,  resolved  into  its  sim- 
plest terms,  is  this: 

'To  lubricate  an  exceptionaUy  fine 
motor  opermUng  continaousty  tinder  nux' 
inum  toad," 

rienoe,  we  have  produced  AEROL — 

not  an  oil  of  mystery — but  a  practical 
quality  lubricant  based  on  condidons  to 
be  met  (except  for  rotary  motors). 

AEROL  is,  first  of  aU,  a  very  high 
grade  tul,  free  from  impurities. 

Its  lubricating  vahies  are  very  hi^, 
because  it  is  an  exceptionally  good  oil, 
made  from  a  good  crude  to  begin  with, 
by  a  process  devdoped  tlirough  years  of 
knowing  how* 

The  drop  in  viscosity  witii  llie  increase 
in  heat  is  (relatively)  unusually  small. 
It  is  made  in  three  grades  of  viscosity  to 
meet  tlie  requirements  of  different  types 
of  motors. 

AEROL  is  a  practical  oil  because  it  is 
easily  handled  and  flows  easily.  This 
feature  is  of  practical  utility  where  oil  is 
drained  off  aid  deaned  out  frequency. 
Also,  where  external  feed  systems  are 
used. 

Full  details,  characteristics  and  tests 
will  be  furnished  to  government  of ficials, 
aeroplane  manufacturers  and  others  inter- 
ested in  the  subfed  of  MeropUme  tnotor 
lubrication, 

TeAnieal  and  Reseanh  D^Htrtmaa 

SWAN  &  FINCH 

COMPANY 
1  •  S  aaOADWAY.  NEW  YORK 

QMAlity  out  Since  1855 

u  yi.k.cd  by  Google 


ThmamanUiidtofwMdMS 
'-^rem  a  daSar  up. 

There  arc  watches  built  tO 
stand  hard,  roufjh  usage.  There 
arc  very  fine  watchea  built  for 
extreme  accuracy  and  depend- 

There  are  all  kindi  of  gaso- 
lene tnoton;  from  a  one- 
orfiftdsf  fam  moftor  to  tiw 
UMtt  Mnpilaae  ensfaie. 


Becauae  of  its  ^-cry  fincncsa, 
a  good  watch  is  easier  to  keep 
running  accurately  than  a  poor 


Likewise,  an  aeroplane  oif 
gine  is  manv  times  more  de- 
pendable than  its  cheaper 
Mouwr. 

«     •  * 

The  lubrlviitii  Ti  aa  aero- 
plane rnntor,  l-ccii^'e  of  its 
ifeiy  fineness,  shriulii  be  less  of 
a  problem  than  the  iubricatiuil 
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USA 


WAR  WILL  END  QUICK 

When  Aeroplanes  of  Speed  and  Durability  are  put  into 

Service  by  the  Allies 

ALUMINUM  SHEETS 

Decrease  Weight,  Increase  Speed,  Strength  and  Durability 


We  carry  the  Largest  Stock  in  the  World — and  Operate 

Our  Own  Rolling  Mills 


Service  is  Assured — Write  us  Today 

WE  ALSO  MAKE  ALUMINUN  INGOTS.  OF  ALL  GRADE5-F0R  CASTINGS  OR 
STEEL  PURPOSES-RODS-WIRES-GRANULES.  ETC. 


United  Smelting  &  Aluminum  Co. ,  Inc. 

NEW  HAVEN,  CONN. 

BRA,\CHES: 

24  Stone  Street.  New  York  Cty         1334  Dime  B«nk  aidf..  DeUoit.  Mick.         959  MoMdnock  Bldg..  Chicago.  Ill 
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RESISTAL 

AVIATOR'S  GOGGLES 


Unbreakable 


Bent  for  Side  Vision 


Water, 
proof 


Resistal  goggles  are  equipped  with  unbreakable  lenses. 
No  glass  will  fly  from  Resistal  lenses  from  a  blow  suffi- 
cient to  shatter  an  ordinary  lens. 

These  lenses  are  made  of  a  layer  of  transparent  celluloid 
welded  under  enormous  pressure  between  two  layers  of 
the  finest  glass,  giving  97.64'  r  of  transparency  and  at 
the  same  time  subduing  some  of  the  glare. 

Resistal  lenses  are  bent  for  side  vision,  increasing  the 
range  of  sight  of  the  wearer. 

As  the  layer  of  celluloid 
acts  also  as  an  insulator, 
vapor  will  not  gather  on 
Resistal  lenses. 

No  adhesive  cement  is  used 
in  their  construction,  with  the 
result  that  water  has  abso- 
lutely no  effect  on  Resistal 
lenses. 


Tested  R^'i'tol  lenses  have  been 
subjected  to  the  most  rigid 
tests,  and  comply  fully  with 
the  regulations  of  the  Army 
and  Navy. 

Prompt  Delivery  can  he  had  in  any 
quantily.    Write  wi  ilirert  for  full 
information  and  price*. 

Strauss  &  Buegeleisen 


37  Warren  Street 


N.  Y.  C. 
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Alumimam  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Office,  2400  Oliver  Building,  PitUburgh,  Pa. 

Branch  Offices: 

Boston  131  State  Street 

Chicago  1500  Wiestminstcr  BnJIding 

Cleveland   950  Leader-News  Building 

Detroit  1512  Foid  Buflding 

Kansas  City  308  R.  A.  Long  Buflding 

Los  Angeles  ( Pieraon,  Roeding  &  Co^  Agents) 

494  Pacifie  Electric  Building 

New  York  120  Broadway 

Fluladdphia  1216-1218  Widener  Building 

Rochester  1112  Granite  Building 

San  Francisco  {Pierson,  Roeding  &  Co.,  Agents) 

731  Rialto  Building 
Seattle  (Pierson,  Roeding  &  Co.,  Agents) 

523  Cohnan  Building 
Washington  509  Metropolitan  Bank  Building 

Send  inquiries  regarding  aluminum  in  any  form  to  nearest 
Branch  Office,  or  to  General  Sales  Office 
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A^Htis.ifn 


AIR  SERVICE 
JOURNAL 

A  Weekly  ISews  Magazine  Devoted  to  the 
,  interesfs  of  the  Arm^  and  Navy  Air  Services 

PRINTS  ALL  THE  NEWS  OF  THE  AIR 
SERVICES;  PERSONAL  ACTIVITIES  OF  IN- 
TEREST TO  THE  SERVICES;  FOREIGN 
EVENTS  IN  THE  AIR;  DEVELOPMENTS  IN 
THE  AIRCRAFT  INDUSTRY  AND  NOTES  OF 
THE  FLYING  FIELDS. 

SPECIAL  ARTICLES  ON  MILITARY  AND 
NAVAL  AERONAUTICS  OF  INTEREST  TO 
OFFICERS  AND  ENLISTED  MEN  APPEAR 
IN  EVERY  ISSUE.  ' 

THE  LATEST  AND  BEST  PHOTOGRAPHS 

ILLUSTRATING  AERIAL  HAPPENINGS  ALL 
OVER  THE  WORLD  ARE  FEATURED. 

THE  PROGRESS  AND  ACHIEVEMENTS  OF 
THE  AIR  SERVICES  RECORDED  IN  BRIEF 
AND  ATTRACTIVE  FORM. 

Published  every  Thursday  by 

AIR  SERVICE  JOURNAL 

120  West  32d  Street         NEW  YORK,  N.  Y. 


SL  BSCHimON  PRICE 
$3.00  a  Year,  Foreign  $4.00  Single  Copies  10  Cents 


iiiMis;inf  iLVikTibir  nisi 


HYDROGEN  GAS 

......        •  ■  ■  -  ■ 

■  Equipment  for  . 

Aerostation  Fields 


GAS  ENGINEERING  CO. 

Trenton  ::  ::  New  Jersey 


FOWLER  AIRPLANE  CORPORATION 


Military  Types 


Oflace  and  Factoiy 

128-130  Twelfth  Street 

SAN  FRANCISOO*  GAL. 
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THE  Davenport  Aviation  School  has  turned  its  present  factory  into 
an  aviation  school  proper  and  is  giving,  in  addition  to  the  regular 
course  in  flying,  actuad  mechemical  instruction  without  further  charge, 
including  the  latest  practice  in  ziirplane  construction. 

The  student  vrorks  in  the  school  factory  the  same  as  an  employed  me- 
chcinic  when  not  employed  in  the  field  receiving  flying  treiining  in  the  Eiir. 

Special  proposition  to  young  mechsmics  who  are  not  financiedly  prepared 
to  take  the  regular  course  in  flying,  but  desire  to  become  airplane 
mechemics,  both  field  and  factory. 

Our  course  consists  of  both  land  cuid  water,  and  mechanical  construc- 
tion, using  Dep  contiol  only. 

If  interested,  write  for  booklet. 

We  guarantee  our  students  a  position  after  completing  their  training  course,  in 
our  new  factory,  which  will  be  incorporated  separate  from  the  school.  The  new 
factory  will  be  equipF>ed  to  build  military  training  tractors  in  quantity  to  meet 
the  demand  for  the  training  of  aviators  and  mechanics  for  the  front. 

*     Address  correspondence  to  Davenport  Aviation  School, 

Davenport,  Iowa 
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CoKtraclors    to  U.S.  ArmyMul  ^J^^ 


"3  TH ACA  ,  N  .Y.  TJ.    A . 


TONS  OF  STEEL  SAVED 

HY  THE  VSE  OF 

"PRUDENTIAL"  LONG  SPAN  ROOF  SHEETS 

Combineil  uilh  an  Inlrrlncking  Rafter 
uitli   Free  Expansion  and  Contraction 

"PRUDENTIAL  HANGARS" 

AKK  r«»IIT.\l»l.»;  .\M>  Mini  rilK  AD^  1>TA<.K  ok  TIIK  SXKENCiTII 
Anil  II<KI>  1^  <>l  II  MKTIIOII  <)!••  MAI.I,  AMI  ItOOF  rONSTKI  TTlOX 
^\\  ^:  <I>K-TMII(I>  TIIK   STItr<TlKAI.   XTIIKI.  I  SI  AI.I.V    KKIIt  IKKII 

ALL  PURPOSE     ONE  STORY 

FIREPROOF  BUILDINGS  PORTABLE 

in:tiios8  jixn  ks  jiua  tish  o.v  iikqobht 

THE  C.  D.  PRUDEN  CO.,  Baltimore,  Md. 
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"ROBERTS" 

Dependable  Aircraft  Motors 

An  efficient,  dependable  aircraft  power  plant  that  offers  many 
distinct  advantages  to  the  aeroplane  constructor  and  the 
aviation  school.  Possesses  those  three  necessary  qualities  in 
an  aircraft  motor — Reliability.  Dependability  and  Power. 
The  ideal  motor  for  training  schools. 


Roberts  Model  6X,  Aircraft  Motor- 100 h.p. 

Specifications:  -  Two  cycle.  Water  Cooled.  Six  Cylinder, 
cast  en  bloc.  ValvclcM  and  gearlem.  !)"  bore.  i>^2' 
stroke.  Absolutely  simple  in  construction.  Two  Miller 
Carburetors.  Two  High  Tension  Maiinelos.  Aluminum 
Base.  Drop  forged  hollow  Crank  .Shaft.  Ample  sized  die 
cast  bearings.  Lubrication  simple  and  positive  in  action. 
IMormal  speed  1200  R.F.M.  Weight  approximately  itS 
pounds.  The  Roberts  Patented  Cellular  By-Pass  bImo- 
lutely  prevents  back-firing.  A  high  grade  motor  At  • 
medium  price. 

Write  for  Full.Dcscriptions,  Blue  Prints,  Prices 

Roberts  Motor  Manufacturing  Company 

305  Roberts  BIdg.,  SANDUSKY,  OHIO 


T 


by  the 


HE  great  accuracy  required  in  the  manufacture  of  air- 
plane motor  parts,  as  well  as  the  ability  to  speed  up 
production  by  taking  two  cuts  at  one  time,  is  supplied 


Universal  Hollow-Hexagon  Turret  Lathes 


These  machines  are  rigid 
and  powerful.  They  will 
take  the  deepest  cuts  or 
highest  speeds  that  hard- 
ened steel  cutting  tools 
will  stand,  w-ithout  im- 
pairing the  accuracy  of 
the  work. 

Ask  for  Descriptive  Literature 


THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

TURRET  LATHES— TURRET  SCREW  MACIIIXES— BRASS  WORKISG  MACIIISE  TOOLS 


NEWiYORK  Office    SinRcr  BUIr. 

I>etrolt  Office— I  nr.!  HI  ! 


Boston  Office— Oliver  HIdg.  Buffalo  Office— Iroquois  Bldg. 

Chicago  Office  and  Show  Roomn — 01S-«'.>3  \\  aslilnj;t>m  Hlvd. 
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AIRPLANES 

for 

Military  Purposes 


LEWIS  G.  YOUNG 

45  East  42d  Street  New  York 


WALDEN-fflNNERS  COMPANY 

BXnLDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 

SEAPLANES 
FLYING  BOATS 


OFFICE    A  N  O    F  A  C :  r  O  R  Y 

EDGE  WATER,  N.  J. 
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GRAND  RAPIDS  VAPOR  KILNS 

Now  used  in  aircraft  work  by: — 

Curtiss  Aeroplane  &  Motor  Corp. 
American  Propeller  &;  Mfg.  Co. 

Now  building  for: — 

Fisher  Body  Corporation 
Airplane  Division 

Equipment  and  instruments  supplied 
to,  in  addition  to  above:— 

Standard  Aero  Corporation 
The  Burgess  Company 
Thomas-Morse  Aircraft  Corp. 
Dayton  Wright  Airplane  Co. 

GRAND  RAPIDS  VAPOR  KILN 

Made  by  GRAND  RAPIDS  VENEER  WORKS 
Gruid  Rapids,  Mich.  U.  S.  A.     Seattle,  Wask,  U.  S.  A. 


a  counterbalanced  aviation 

crankshaft .... 

one  of  the  1  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

We  have  thipped  49,310  Counterbalanced  CrankMhaftt  to  Augutt  13th,  1917 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 


Grand  Rapids  Lumber  Tester 

Test  your  lumber  for  moisture  content: 
I.   When  you  buy  it,  to  be  sure  you  are 
getting  what  you  want. 
II.    When  you  put  in  your  kiln,  to  see  how 
long  it  should  dry. 
III.    When  you  empty  your  kiln,  to  insure 
properly  dried  lumber. 

Don't  guess  al  it.    Guessing  is  a  poor  game. 


Requires  no  figuring  or  computations. 

No  charts  or  rollers  to  bother  with. 

Equally  applicable  to  testing  any  material 
for  moisture  content. 

Accurately  made,  graduated  to  metric 
system,  and  can  be  used  for  ordinary  weighing. 
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STIMPSON-RIVETS 

^  ^  o  o      <^p^        ^  3W  'it  S9  cx  ^ 


'RON  a 


Stock 

RCSULAR 

Sizes 


.  BRASS  <^ 


COPPER 


ALUMINUM 

Wi  Makc Screw  Head  Nails  Amo  Rivets  For  Every  Purpose. 

•Ml  m.Mi/i  •»!  EYELETS, H00KS,6«0MMETS  ami  WASHERS  roR  SHOES. 

70  FRANKLIN  AVENUE  70     shelter  tents,  corsets. leggins.  mail  bags.    BROOKIYN.  NEW'VORK 


Special 

To 
Orocr 


'Aeroplane  Propellers 

MADE  AT  LOW  COST 

The  MW  Urimncr  No.  fiij  ArfoplaiK  Pf"p<-lli-T  TiirninR  Lalhc  i«  Duidc 
to  autonuticnily  turn  proprlU't  blii<ln  u(  any  drtlrnl  nl/* — t"  any  fhapr  or 
pitch — *eA  lr.i  v>-»  but  thr  linnl  lini>hinK  ti«  be  done  by  haml.  TIiJh  tiuclilnr 
with  a  aJniile  oivratot  will  aixonipl'ih  thr  wtifk  nf  riiht  lu  ten  •killcil 
woTkmrn.  It  iniurn  corrn-t  (haim,  and  will  dupllcatr  «trut>.  a>  wrll  a> 
pToprllrr".  <  f  any  ili-»ign  t"  rx.«rtw»». 

Defiance  Aeroplane  Propeller 
Turning  Lathe 

i«  the  unly  m;ichiii<'  nn  Ihi-  iiuirkti  n>duy  tliat  will  tuccrtiafully  turn  arrtv 
pUtnr  prnpcllcT  bUidcu.  .Mthouith  liHorr  tlir  traik-  but  a  shutt  tinie  it  ia 
DCini  m*t<illi*d  by  many  of  tli^  li^^idhiK  .irropLinr  and  proprllfr  mjinufac- 
tureri.  This  niaibine  is  not  an  fxiirtlnwrn.  hut  the  latcft  adai>t»tl<>n  ot 
the  well  known  Drtiancr  Copyini;  l.athr — a  pmvrn  succrsi  for  the  pact 
thirty  yvait  In  luininit  variou"  thapen  of  extreme  irrcKularity. 

/t  a  illuitralti  and  dtKTiftne  ctfeutat  vili 
he  maiU-i  upon  request,  vithoul  nNlcufionr 

THE  DEFIANCE  MACHINE  WORKS 


NKW  YOltK  CITY 


DEFIANCE.  OHIO.  U.  S.  A. 


IX>NIHX\.  ENG. 


"DALTON  SIX" 

in  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

"Dalton  Six" 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  Ane  instruments 
for  ^aeroplanes  now 
has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
lBULLETINiB602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co.,  Inc. 
1911  Park  Avenue     New^York,  U.  S.  A. 


ACIERAL  METAL 

Light  as  Aluminum  Strong  as  Steel 

Non-corrosive  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt    Deliver  iet 

ACIERAL  CO.  OF  AMERICA 

Wa<n  Om€»: 

2S  CortUndt  StrMt  20  Orang*  Street 

NEW  YORK  CITY  NEWARK.  N.  J. 
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Witt«MAmk.I,awlB  Modal  T.T.  90  K.  ». 

WiTTEMANN  -  LEWIS 

Aircraft  Company 

NEWARK,  N.  J. 

Main  Office  and  Factory: 

Lincoln  HigKway,  near 
Passaic  R.iver 


ELJ-5 

Officers  of  the  Heavier-than-air 
Services  of  the  United  States 
and  their  Allies  are  invited  to 
inspect  the 

Janney 
Aircraft  Company's 

New  Model 
Training  Tractor 
Biplane  ELJ-5 

With  Hall-Scott  A-5  Six  Cylinder  Engine 

Detailed  Description 
upon  request 

JANNEY   AIRCRAFT  CO. 

MONROE,  MICH. 


"THE  TANDEM  BIPLANE" 


INHERENT  LONGI- 
TUDINAL STABILITY 


Richardson  Aeroplane  Corporation,  Inc. 


New  Orleans,  La. 


With  the  manufacturing  facilities  of  three 
large  factories  in  New  York,  Tennessee  and 
New  Jersey  we  are  in  a  position  to  execute 
with  despatch  orders  for  the  LANZIUS 
CHANGEABLE  ANGLE  OF  INCIDENCE 
AIRPLANE  in  any  type  for  land  or  water, 
or  for  Standard  and  Special  Design  Aircraft, 
either  wood  or  steel  construction.  We  furnish 
with  our  standard  equipment  Ducscnberg 
Motors,  recognized  as  one  of  the  most  power- 
ful and  efficient  Aeronautical  Motors  on  the 
market. 

LANZIUS  AIRCRAFT  COMPANY 

Elxecutiv*  OfficBa 
60S409-610  Singer  Building,  149  Broadway,  New  York 
TaUphonas  6710-«711  CortUndt 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  service — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the  191 7 

^^tclim  Motocycle 

With  Pouierplus  Motor 

Greatest  strength,  endurance,  speed,  power,  accessibility, 
and  all-round  (dependability. 

Wc  will  be  pleased  to  arrange  demonstrations  of  all  1917 
Indian  models  for  interested  military  officials. 

Ittutttatti  1917  Imlun  Catatot  and  olhtr 
d4tcripUM  UUralurt  tnl  amjnrkirt  on  rttuttl 

HENDEE  MANUFACTURING  COMPANY 

(Larftsl  UolertyiU  Uannfaiturtri  in  Ikt  WorU) 
W  STATE  ST.  SPRINGFIELD,  MASSACHUSETTS 


THE  STANDARD 

CLOCKS 


FOR  USE  ON 


AEROPLANES  and 
SEAPLANES  &c. 


The  JtisUy  Celebrated 

8  DAY— HIGH  GRADE 

"CHELSEA" 


CORRESPONDENCE  SOLICITED 


CHELSEA  CLOCK  CO. 

10  State  Street,     Boston,  Mass.,  U.S.A. 


AEROPLANE  MOTORS 

Give  the  aviator  a  motor  in  which  he  can  place  thorough 
confidence — that's  the  first  requisite  of  successful  flying. 
Wisconsin  Aeroplane  Motors  arc  that  kind — noted  for 
consistent  [wrformancc — absolutely  dc|>cndablc.  The 
product  nf  the  same  engineering;  skill  that  has  made 
Wisconsin  Racing  Motors  champions  of  the  world  on 
road  and  siieedway. 


Matt*  In  •  Mid  It 
ollntlvr  •IxcB. 
\VrUr  for  r«t»- 
Itm     wllh  com- 


^1 


k%  WISCONSIN 
MOTOR  MFC. 
CO. 

Rt*    S  Dr»l  X3» 
MllwauhM,  Wte. 

Vrw  V'trk  Hrauck 
r<§S     — II  Pnrk  Row — 
r.    11.  Ftmncr, 
Parioru  Ktp. 


Heavy  Elastic  A 


viabon 


We  manufacture  a  full  and  complete 
line  of  heavy  clastic  aviation  cord. 
We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  heavv  clastic  cord. 


^^^WP^^    ^^^^  ^^^S 


Slan4mt4  H-l  taifp^  »ltit  *ai  atd 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUGHTON.  MASS. 


Cord 
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Radiators 

WE    have    learned  some 
valuable  lessons  in  our 
ten  years  of  radiator 
manufacture. 

We  have  had  the  valued  help 
of  Yale  Sheffield  Technical  De- 
partment in  many  ways. 

What  the  past  ten  years  has 
taught  us  is  at  your  command. 

We  want  to  build  the  best 
radiators  made.  We  never 
manufacture  down  to  price. 
Quality  comes  first. 

Maximum  efficiency  with 
minimum  weight. 

Your  prints  are  solicited. 

The  English  &  Mersick  Co. 

New  Haven,  Conn. 


"  FIttso  "  Bide  TtiM 
Cicd  br  Ui«  V.  a.  OoTcnuneiit 
Moving  just  completed  large  order*  for  the  AUie*  we 
ore  in  better  potition  than  ever  to  take  care  of  our  trade 

AUTO  RADIATOR  MFG.  CORP. 

tiO-m  W.  12th  STRKBT,  LOS  ANOELKII,  CAL. 


Itttm  an  >ctu 
n  I  V  h  t  photo. 
Vraph  without 
ratouchlnc  ^ 
4  • 

Aviation  Barometers  Elquipped  With 


''n  with  nfl 
llCht  except  lh« 
rlow  .if  Murvcl- 


M  A  R  V  E  L  I  T  E 

•«If-Iunninous  Radium  compound  of  quality 

Ar«  provtoc  «>  tueful  and  to  ralliTty  MtUfactory  that  no 
nuaafactura  can  (ocigcr  afford  to  delay  (nvc«ticatiii«  the  merits 
of  thia  remarkable  new  material.  Corrcapondence  •elicited,  nraplei 
furalahed  and  any  rcaaonable  demooMralion  iladly  made  for  maken 
of  barooMtcTa,  cooipaMca,  •ichta,  clock*  and  watcbn. 

COLD  LIGHT  MFG.  COMPANY 

DENVER,  COLORADO 


S'liuai  iiiiiiuu  III  II  lujuuui  ijuii 


[P^(o)[F[EL[LE[^: 


r>P  E C  I A  L  LY  designed 
and  constructed  to 
meet  the  requirements 
of  your    power  plant 


Inquiries  Solicited 


) 


1^ 


( 


HARRIMAN  AIRCRAFT  MOTORS  CO. 

SOUTH  GLASTONBURY,  CONN. 


aMiiiiiiiiiiiuiiniiiiiiiHimmiiimiii 
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DROP  FORCINGS 


THE  WHITMAN  &  BARNES  MANUFACTURING  GO. 

ESTABLISHED  63  YEARS 
1000  WEST  120th  STREET,  CHICAGO,  ILL. 


PREVENTS  STALLING 

I*OXBORO 


AIR  SPEED  INDICATORS 

Tell  the  aviator  at  a  glance  if  his  machine  in  maintaining  buoyancy,  or  stalling.  It 
accurately  measures  the  relative  wind  pressure,  the  force  n'liich  keeps  the  plane  in  the 
air.    It  injures  safe  flying. 

Send  for  Uluslralive  and  descriptive  Builelin  No.  BFWQ. 

THE  FOXBORO  CO.  Foxboro,  Mass.,  U.  S.  A. 


Ntw  York 
io  Cburch  St. 
Pbiladrlphia 
1414  So.  pcnn.  Sd. 


Chicago 
Ij6j  Moaadnock  Bldf. 

St.  Loult 
I»84  R..  Exdi.  BIdii. 


Pittuburith 
B.  F.  JouM  Bldu. 

San  Francisro 
idi  Mukci  Si. 


BirmliiKhutu,  .-Via. 
740  Brown  MiLrx  Bids. 
Pracflck  Bros. 
1»S  Bcavrr  Hall  Hill.  Montrra] 


LEARN  TO  FLY  with  the 

MOLER  AVIATION  INSTRUCTORS 

Training  Camp    Harvey,  III. 

A  Pilot* s  License  Guaranteed 

-WHAT  IS  THE  FUTURE  FOR  AIRPLANES  AtTER  THE  WAR?  Commercial 
poHibilities  rccogniied  in  Europe:— Io  be  stndied  here."   Daily  Nmct,  July  17. 


TbU  U  the  subjrcl  nil  IWr  jouni;  people  ohould 
awskrn  to.  Tnur  roimtrjr  it  doninniU  are  nrvC. 
Then — Exhibtton,  Innlrurtorshlp,  Mall,  I'atrol, 
Me«iia4(<-,  I'awipngcr  Currying,  etc. 

.\  new  (mlnioK  device.  "The  Teratuler,"  In  uae 
for  prrparatorjr  tralnlug. 


.\  Dew  World  o[H'D  to  (be  one  wbo  aria  duw. 

Lessona  Io  the  air  with  tbe  well-known  aviator, 
A.  C.  Beech. 

Ideal  training  ramp,  adjoining  iMke  MIcbtgan, 
30  mlnutcK  from  Chicago.    loTentlgate  to-day. 


MOLER  AVIATION  SCHOOL,  105  S.  Fifth  Ave.,  CHICAGO 


APERY'S  PAT^f^ 


^ATERPROOl  N 

^ftUID  GLUHI 

C  QUALITY  \ 


}■  ^-  FERDINAND  &  ^0- 

•OSTON.  MASS- 


For  Your  Flying 
<— Boats  Use 


All  the  promlnrnt  builder* 
at  flring  boaU  use  thit  slue  in 
combination  with  liner  between 
the  venrer  of  the  dbxonal 
plankins  on  all  their  flyins 
boata.  pontoons  aai  lloata.  It 
Is  not  onlv  wntrrprouf  undelaa* 
tic  but  will  nrjterproof  and  pre- 
•rrve  the  linen  indeTinitrly. 
Eiperiencr  hi«  ihown  that  when 
thit  glue  if  u<ed.  owing  to  Iti 
elasticity,  the  in'idr  layer  o( 
diagnnal  planking  will  remain 
perfectly  water  tight  although 
the  outside  layer  may  be  badly 
broken. 

L.  W.  Ferdinand  &  Co. 

IS2  KnaaUnd  StTMt 
Boaton,  Maaa..  U.  S.  A. 


Q  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 

Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 
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AIRPLANE  CRANKSHAFTS 


With  a  Perfect  Record 


WYMAN-GORDON  COMPANY 


Evwry  precaution  known  to  acUnea 
to  wfacwmi  qiMlltjr  U  found 


WORCESTER^  MASS,  U.  S.  A. 

BSTABLISHBD  1SS9 


McADAMITE-ALUMINUM  COMPANY 

57-83  Isabella  Ave.  DETROIT,  MICH. 

Hifthest-Giade— Strongest 

ALUMINUM  CASTINGS 

Tinrito  «ti«igth   LARGE  CAPACITY 

tSKSST wSS  -  -  -  plant 

Torsion    SMOP  "    *•  • 

Pmdiic  Point   1040  Degrees  p  Quick  Deliveries  Gitanntted 


^THEIh? 


OUR  SPRUCE  LOGS 


^  fRELI  able! 

A.  C  DUTTON 

SOUTH  BEND,  WASH. 
TACOMA,  WASH. 


Are  perhaps  the  best  on  the  Pacific 
Coast.  Our  facilities  for  supplying 
Air-plane  Spruce  are  unsurpassed. 


LUMBER 


CORPORATION 


WhtarP€*,  W«rr*hoaama 

and  Stnray^c  VardM 
POUGHKEEPSIE,  N.  Y. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

US  IkMdMy.  EquitaMo  BulWnt  IS  Qumn  Amw  ChambMO,  WMtmiaMw,  ft.  W. 


Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  lliuminaUng  bhelis.  Trench  Howitzers,  Hand  Grenades,  etc.,  etc 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Military  and  Naval 
AIRCRAFT 
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WESTMORE 
PROPELLER 


will  not  warp  or  split 


Built  for  high  power  motors 
Water  proof  and  heat  proof 


Quantity  Production 

WRITE  FOR  ISFORUATION 
Address  AIRCRAFT  DEPARTMENT 

SCHWEIZER  &  WEST  MFG.  CO. 
308-324  N.  Ada  St.,  Chicago 

Cable  addrcM  "SWESCO" 

CaUiMt  makwt  with  ortr  thirty  y«are' 
•  ucccatful   boilnMB  behind  them 


AERONAUTICAL 
ENGINEERING 

To  facilitate  the  rapid  production  of  Aircraft 
to  meet  governmental  requirements,  we  will  place 
our  aeronautical  engineering  department  at  the  dis- 
posal of  a  limited  number  oi^  responsible  manu- 
facturers. 

Kor  nine  years  our  engineers  have  specialized 
in  the  design  and  production  of 

AIRCRAFT  a„d 
AIRCRAFT  MOTORS 

This  experience,  dulling  almusl  from  the  mccption  of  the 
industr)',  has  resulted  in  the  tabulation  of  complete  data  cover- 
ing ever}'  possible  phase  of  manufacture  and  design,  enabling  in 
to  (Quickly  pioducc  new  and  improved  types  of  planes  and  of 
originating  original  and  distinctive  feature*  for  the  standardized 
types. 

Being  thus  specially  equipped,  we  arc  prepared  to  under- 
take the  design  of  airplanes  for  military  and  special  ser%'ice  con- 
ditions, and  supervise  their  construction. 

OUR    E  X  G  I  N  E  E  R  I  N  G  SERVICE 

covers  the  orvanizjition  and  development  of  manufacturing  plants 
for  the  complete  production  of  aircraft,  including  design  of  special 
processes,  jigs  and  tools  for  speedy  and  economical  produc- 
tion. 

Automotive  Hngineerinjj:  Company 

120  Sorni  STATE  ST.      -  -      CIIIC.\(i(>,  ILL. 


Aeroplane  Company 


Jamaica  Plain  Boston 

Member  Aircraft  Manufacturer's  Association 


Aviation  Barometer 

Majc  in  Ur.iltJ  Su:r». 
MoTcment  compennted  to  overcome  ch»ngef  in  trmpcr»lure. 
Dial  rcvolvri  so  icro  □(  altitude  can  be  >rt  at  the  hand  at 
Mart  u(  fliitbt  without  showing  error,  u  scale  is  equallr 

dividrd. 

Supplied  la  V.  S.  Navy.  U.  S.  Sijrnal  Corp«,  leading  manu- 
faciutrrs  and  tn  different  Foreign  (iuvtrnmrnls. 
In  niuierial,  workmanship,  pride  of  manufacture,  no  effort 
is  luit,  no  expense  spared  to  make  this  Barometer  worthy 
of  the  Tj^cos  Keputalioii. 

I^t  ua  submit  information  on  this  Daronittcr  as  well  as  on 
loclinomrters  and  Pocket  Ahitude  Itaromctcr — Ihc  purcbaaing 
we  leave  tu  yuur  discerning  juilgmrnt. 

Taylor  Instrument  Companies 

Rochester,  N.  Y.  U.  S.  A. 

For  miMtyywan  mmkmn  of  »eimnii/9c  inttnantnta  of MupmrioHty 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 

^  Du  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increased 
demands  of  the  airplane  industry. 

Q  Du  Pont  technical  skill  and  experience  will 
insure  strict  maintenance  of  the  quality  that  heis 
made  DU  PONT  DOPE  the  standard  for  airplane 
surfaces. 

Da  Pont  Chemical  Works 

El.  I.  du  Pont  de  Nanoun  tt  Co.,  Owner 

120  Broadway  New  York 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,  34  Commerce  Sl,N.Y. 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

MACHINE  Ol'N.  PISTOI.  AND  RIFI.IC 
8IUHT8;  KANOE  HCAI.ES;  AUTUMATtC 
TKLEPUONES;  WIBELESS  ATrAKATirSj 
NAVIGATING  INHTRt'MENTB  OF  ALL  FXT- 
INO  AND  HAILING  CRAfT;  DKCK  CLOCKH; 
WKIST,  STOP  AND  roCKRT  WATCHES: 
SIGNALS;    PLOTTINO   BOAKUSi  ETC. 

Radiam  Luminous  Material  Corporation 

Fifty  Fite  Liberty  Street  New  York  Gty 


ROME 
AERONAUTICAL 
RADIATORS 

Develop)ecl  from  years  of  exp>erience  in 
building  all  types  of  radiators. 
They  p>os8ess  every  feature  and  qualifi- 
cation  necessary   for   a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 
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AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  designers 
of 

AERO 
RADIATORS 
INTAKE 


and 


EXHAUST  PIPES 


LINDER  &  MEYER 
245  W.  SSth  St. 
New  York 


WE  I  U  U  U  M  I  IN  AT  B 
IINSTRUMeiNT  DIAUS 

WITH  ••L,L;.\1A"-BE8T  UJMirXKSCEINCB 


Permanently 
the  Dark 


Specify  '^UMA  DIALS"  to 
Your  Instrument  iMaker 


RADIUM  DIA.L,  OOMRAINV 


/-PROPELLERS^ 

Propellers  of  the  greatest  efficiency  and  highest 
quality.    Unequalled  in  accuracy  and  reliability. 

Excelsior  Propellers  are  used  by  all  the  leading  avia- 
tors.  Only  one  quality— the  best. 

Complete  Uocks  on  hand  for  prompt  shipment 
Write  to-day  for  booklet 

EXCELSIOR  PROPELLER  COMPANY 

8T.  IMXIW,  MO. 


Factors  of  Safety 

These  Count  in  Aeroplane  Constniction 


NON-INFLAMMABLE 

Cellulose  Acetate  Base 


proMe  another  SAFETY  FACTOR 


NON-INFLAMMABLE 

Celestron  Sheets  Films 

Trarupartnt  —  Waterproof 

MANurACTtrRED  BY 

Chemical  Products  Company 

93  Broad  Street  Boston,  U.  S.  A. 

Mmafadurtn  t]  CtUalpt*  AcHal*  for  nurig  15  ymrt 


Erie  Specialty  Co. 

Main  Plant 

Erie,  Pa. 

Executive  Offices:  25  Pine  St.,  New  YorK 
Manufacturers 
AIRCRAFT   METAL  PARTS, 
BOLTS,  NUTS,  CLEVIS  PINS, 
SHACKLES,  EYE  BOLTS,  MA- 
CHINE SCREWS,  ETC.,  ETC. 

Fittings,  Forcings, 
Castings 

We  are  increasing  our  equipment  in 
every  department — foundry,  forge 
shop,  stamping,  automatic  screw 
machines,  tool  and  die  shop. 

All  our  products  are  rigidly  in- 
spected and  meet  all  Government 
requirements. 

Are    you    on    our    catalog    mailing  litt? 
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AIRPLANE 
RIMS  and  WHEELS 


Rims  furnished  punched  for 
spokes  and  valve,  ready  to  be  built 
into  wheels. 

Wheels  supplied  less  tires, — 
complete  with  all  parts.  Made  to 
our  own  design  or  from  manufac- 
turer's Blue  Prints. 

Manufactured  by  the  oldest  and 
best  known  steel  rim  and  wire 
wheel  makers  in  America. 

Careful  experienced  workmen 
and  best  grade  of  materials. 

Quotations  gladly  submitted. 
THe  MOTT  WHEEL  WORKS 

Utica.  N.  Y. 


CUSTER 
STATOSCOPE 

A  glance  tcMs  whether 
ascending  or  descending 
and  gives  relative  speed 
of  movement. 

Construction  simple. 
No  mechanical  parts  to 
get  out  of  order.  No 
outlet  tube  to  pinch. 

Continuous  registra- 
tion. 

D'td  hy  V.  S.  and 
Britith  Oot'cmmctitt. 

Custer  Specialty  Co. 

Dayton,  Ohio 


American  Automotive  Company 

Manufacturers 

Aeroplanes  and  Hydro-Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
will  meet  U.  S.  Govt,  requirements. 


TURNBUCKLES 


of  the 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirements 

Standard  Screw  Co. 

(of  Pennsylvania) 

CORKY,  PA. 
New  York  Office:  Woolworth  Building 


METAL  HOSE 

For  every  Airplane  Requirement 


Wrilc  for  specifications  and  prices 

PENNSYLVANU  FLEXIBLE  METALUC 
TUBING  COMPANY 

Broad  and  Race  St*.,  Philadelphia 
Nmr  York         Boalon  Chicaco  Datroit  OmUnd 


WOOD  WORKING  MACHINERY 

SPECIALLY  ADAPTED 


FOR 

Aeroplane  Factories 

Write  for  information  catalogue  No.  97 

OLNEY  &  WARRIN 

406-412  Broome  Street 
Tel.  Spring  442.S       NEW  YORK,  N.  Y. 
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PUNCH  PRESS  WORK 
AND  STAMPINGS 

Specializing  particularly  in  Aero- 
plane work  where  accurate  work- 
manship is  absolutely  necessary. 

Also — Aeroplane  Machine  tVork. 

CENTURY  TELEPHONE 
CONSTRUCTION  COMPANY 

BUFFALO.  N.  Y. 


SpecisJ  Sheet  Metal  Work 
Airplanes 

Precise  Work  Executed 
from  Blue  Prints  or 
specifications  

The  Auto-Aero  Sheet  Metal  Works 

4S  High  Street,  New  Haven,  Conn. 


Tin -SI 


AIR-SCREWS 

PROVEN  PROFICIENCY 
BUFFALO  AEROPLANE  CORP. 

BUFFALO,  N.  Y.  U.  S.  A. 

CoW.  AJdrm...  "BUFFAIftO" 


Ttp-  •  m 


The 

Perfect 

Starter 


A  self-contained  air 
motor  coupling  direct  to 
the  end  of  the  crankshaft. 
.Averages  15  separate  starts  on  a  volume  of  air  and  re- 
charges itself  in  less  than  30  seconds.  Cannot  interfere 
with  normal  action  of  motor,  as  when  idle  the  Perfect 
Starter  leaves  motor  entirely  free. 

Wtljht  complelc  "Modrl  D"  for  iso  H.  P,  rtijitics.  $0  Iba.,  and  ".Model  C 
oomplcu  for  ajo  H.  I',  mctncs.  ;o  Ibi.  Tcurd  An\  ;ip[>iov<'d  b>-  U.  S.  and 
many  forviicn  sovrrnio^mts. 

Smd  tor  Fnm  BooUtt 
MOTOR-COMPRESSOR  CO..  NF.WARK,  N.  J.,  f.  S.  A. 


Oil  Proof  -Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 

Tough — Com  pressible — F  lexible 

If  you  are  not  familiar  with  Vellu- 
moid  have  its  send  you  samples — 
cither  sheet  or  gaskets  cut  as  per  your 
blue  prints. 

Expert  Gasket  Calling  department.    Quick  t«rvic« 

Fibre  Finishing  Co.,  27  Stale  St,  Boston 


PONTOONS 

and 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  dies 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
ings of  high  and  low  carbon  O.H,  or  alloy  steels. 

We  have  furnished  cylinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

Also  PropeUer  Hubs,  Flanges  and  Shafts,  etc 

Miscellaneous  steam  hammer  and  hy> 
draulic  press  die  for^ngs  of  all  types. 

Quick  lervice  our  tpecialty 

TIOGA  STEEL  &  ffiON  COMPANY 

SZnd  &  Grays  Avenne  Philadelphia,  Pa,  U.  S.  A. 


SCREW 

MACHIJSE 

PKODUCrS 


Increased  capacity  enables  us  to 
handle  a  much  greater  amount  of 
screw  machine  work  up  to  2V4" 
diameter. 

All  work  will  pass  the  most  rigid 
inspection. 

Send  us  your  speeificattons 

Thos.  II.  Dallctt  Co. 

Philadelphia.  Pa. 
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GWILLIiVM  SERVICE 

BALL  AND  ROLLER  BEARINGS 


  _   I  DoaUe  Rsur 

Bdl  ThnMl— AN  TVpea  Tapar  RoUt  SMndtrd 
RolhrThtuat— CoOvType  PMMadSlMl— AIITypw 

Sole  Agentt  fw  fAc  U.  S,  of 

Tbe  Bowden  Patent  Wire  Mechanism 

for  the  Transmission  oi  KorijiriKMrint;  Motion 
Through  a  Ftexible  and    lortuous  Kouto, 

THE  GWILLIAM  COMPANY 

IS14  Airdi  ~ 


MEW  YCMUC  . 
pHtLADCUHU 


VENEERED  PANELS 


»"""FORp 


AIRPLANE  and  HYDROPUNE 
CONSTRUCTION 


Sntdtar  Smmplta  ChrnmtemBy  Tnmttd  Whkk 

WATERPROOFNESS 


NEW  JERSEY  V£N££R  CO.,  Paterson,  N.  J. 


LEYGRAND&CO. 

120  Broadway,  New  York 

MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


The  Bean  Airpiaae  Company 


Announce  that  ttiejr  «re  m  a  poutum  to  accept  a 
few  students  in  their  Aviation  SdMwl. 

CURTISS  ond  EUROPEAN  MOTORS 
TRACTOR  and  PUSHER  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  attd  UVWG  EJQPENSES  REASONABLE 
HO  CBABGB  FOR  HUAKAGE 


THE  BEAM  AIRPLANE  COMPANY 


OKUNA 


Aeromarine 
Plane  &  Motor  Go. 

Manufactaicn  ol 

Aeroplanes  and  Motors 


of  Alicnit 


New  York  Office:  Time*  Buildmg 


ClftBsified  AdTortising 


rOK  SAI.K— 50  H.P.  Curtis*  8  cylinder  "  V  "  tjrpe  air  COoM 
\w  Ai>T.  Splcnjiliil  condition.  Check  for  flOO  takca  It;  Lw  Bat^ 
ri«i  Aeronaatic  Statioii,  Bay  Siiorc^  U  I. 

I*0R  SALB— Roberts  6  <!jrlliid«r  70  H.P.  alnmlDurn  motor. 
Bae  eondltlao,  Mcrlllce  for  caab.  Alao  HMmoplaue,  barKnln.  A. 
Ildtfiilten»  4062  Evana  St.  St  Loola,  Mo. 


I".Ni;i  M  L<  l  "J~l  \  r..  rxporlcficed  nlrplnne  maniifnctnr- 

inu-  <>i'.L-;iijl74itinii.  j>i;iiit.  ttinij  rit  and  productlou  lajr<ont,  witJi 

oiif  '^r  («(p  cui.-ini-^Tiin:  ;issi--i:iiim.  will  be  open  for  ' 
^fter  Sii>leiDl>er  1.   AddroM  bo:i  54. 


AKUONAi  I  HAL  i;N(;im;i:u  of  wide  pxp<*ri<>ncp  (le»tr«i 

I'cllalvlc  <  fiiiiii't  tji jij.  Itrslyn  or  jirrxlu'-tiou.  Cuii  fiirii!sli  flvlof 
boat  deolgu  for  ituuedlate  construction.   Addresa  Box  78. 

WANTED— Reliable,  axperlaiced  airplane  propeller  bolMci: 
Host  haro  nmplc  srliic  room  experience.  Addrew  with  referenei 

and  1>  ips'iii  i>f  >  \|  I  i  lei>eo  In  flrgt  letter,  Box  (51.  

FOR  SAIvK — Three  tandem  seat,  school  biplanes,  one  for  Ici 
mediate  delivery.  Also  small  biplane,  q>eolaUy  snlted  for  et 
hlbltlon  worh.    Without  entilneg.    Addreaa  Bex  KS.  

AKKOXALTICAI^  UNOINBER  and  dflslgncr.  six  years  ez- 
jierieiu    is  i>peii  for  emcntlTa  poaition  with  rilteU*  ' 

Address  Box  89. 
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  AMD 

CCTTTNC 

O»»1»-Bournon»lll»  Co. 

BMrchllght  Co 

ACCESSORIES  AND  INS1VU- 
MENTS 

DaVlTlar,  E*rnwt  J. 
Molo-MMw,  The,  Co, 
Hperry  Gyronrope  C«. 
(Kand&rd  A*ronautle«l  Cow 
Tmj\mr  losUriuiMat 

AIRPLANES 

Aar*Bar<M  Mat  bi 

Amaricaui  Antanio41v«  OSk 

HatM  A«ropl*n«  0«b 

Banabt  Acroplu*  Oa> 

Barvwa  Co,  TIm 

CftrtM'  Bre*L  Aaroplan*  Co. 

rortlM  AarapteiM  aad  Motor  Oocfb 

noytM  wridU  Atrplooo  O*. 

niat  Almnn  Co. 

Kowtar  Aliptaao  Oetp. 

r:allau<l*t  Aircraft  Corp, 

Iljdl,  J.  RoblBMa 

HalnrlPh.  Th*  A,  H.  Corp. 

R«vrtnann,  Chiwt.  A. 

JMnnejr  Alrrriaft  Co. 

U  W.  r.  RaclnMrlnK  C%. 

Ijtnrlu^   Alrt-riift  Co. 

I^wrencfi  ].^w[b  AvroplMW  OOb 

Ijitrson  Aircrnfl  Co. 

Loncreo  AtrpUuie  Co. 

ParlDc  Aero  Prailucla  COb 

Urdnoor*  Knc  Co. 

Bletaardaoa  Acro|>l4iiio  fhnw  Italk 

Hac«r«  Coiutructlon  Co, 

Ramaor  Aoroplan*  Co. 

801  Itk,  Kylo,  Alreraft  Co. 

HlmmAmri  Aaro  Corpemtiom, 

ttavMvaat  Aoroplano  0«> 

TlioMM  Mnii  Aircraft  Oapb 

Wald—-innPT»  Co. 

WiniMDa  Aoroptano  f!o. 

millBM  1  mil  AImmM  Oo. 

WtlsM-Martta  Abwaft  0«t». 

.AIRPLANE  ENGINES 

AaroaukriM  Fiona  and 
BouraoBTUIa  Uotora  C0(^ 
ClovdMd  Aoro  Motor  Ot. 
I  Aorosls 

ibmm  Motom  OMP. 

I-  ■■■■  a 

 VMto  flib 

Oyre  MotorOo. 

HoIt-fWi  Motor  Om 

Hirrlmun  Alrrntft 

.   1     '.I. J'  irn  Co. 
M  Iki  1  m  n  L<j  r  Co. 

m:i  -r    n  .-rr  A_.  Utg,  Oa 

Or!r    iln'or  Co. 

Pa.-kard  Motor  Co. 
Roberts  Motor  MfC.  Co. 
Siarlinc  togitM  Co. 
mnrtOToat.  B.  P..  Co. 
Thomoa-MorM  Alrrraft  Corp. 
I  nlon  Go*  EosUie  Co. 
WhiiBito  Motor  Ml*.  Oo. 


AIRPLANE  PARTS 

ErU  HpMtelljr  Co. 

—  Ikar  M.  Co. 

ft  WMM 

Rocora  Conrtmettm  Oa. 

■taadard  Pmte  Oo. 

ALUMINUM 

Actatml  Co.  of  Aaiorle* 

Alamlnum  Cnatlnca  Co. 

AhUBtainm  Co.  ot  AMrfa 

Amorleao  Malat  COm  IM. 

;  «  Co. 


 mir-  •  Mat.  Ooi 

«Hel4«r) 

roUrd  SbmHIoc  A  AtninliiBm  Co. 

AVIATION  SCHOOLS 
jwiriM  Troy  ^SSmrntS^ 

tkM 

nmm  Srhool  of  ArUtloa 
Curtlaa  Tratninc  SrhooU 
Dotoaport  Avhitloa  Bcbool 
iMiailikMl  it  /"*"* — 
mi  Alivntt  Od. 
Ran  FIrIn*  8el 
MolOT  ArUtlHI 
Stlnaon  School  Of  Arlotlan 
Tbomai-Maaoo  Alrcroll 
WUIIjuDi  ATiotloa  0«IimI 

BALL  BEARINGS 
OwflUoa  Co..  Tbo 
Baaa-Brtcbl  Mfg.  O*. 


Oo. 


Company  of  Anorlca. 
t,  K.  T.  Ball  Boarlnc* 
U.  a  BaU  Bearlnx  Mt*.  Co, 

BALLOONS    AMD  DIUGI- 

BLES 

fonr.' rtlrut  Aircraft  Co. 

t'iiHt»T  Sprriulljr  cSo.  (((ttttCHN^p^) 

French  -  A  nifrrlrari  Hfc'.lnoti  Co. 
lirMMl.Tmr  Tire  Anil  Ucihtn^r  Co. 

K  liH  li-iiMM  ut-'   A  Ire  r..  C  t    1  '■  ij  p. 

DnUed  StotM  Rubb«r  €«. 

BAROGRAPHS     AND  BA- 
ROMETERS 
Or««n.  K«ary  J, 
Ilauatettvr,  A. 

Suiiiin*»l<1  A  Lortih 
TA>lor  lniitriim<iB4  I 

BAITKRIES 

Amorloan  Bronia  Co. 
nM*  MolAl  Co. 
Loratt,  Walker  M.  Co. 

BUSHINGS 

Bound  ll.rM»k  Oil-  lynta  Bnarinc  C-o. 

CARBURETOHS 
Millar  Carburalor  Co. 
MnHBtarc  Motor  DorloM  Co. 

CLOCKS  AND  WATOBS 

iBBOraoll,  Robt  H.,  »». 
 1  Gtook  Co. 


Dwalllar.  f..  *  Sod 
Waltbui  Woteh  Co. 

CLOTHING 
AfearoromMo  A  flteb 
Bacora.  Pa«t  *  Co. 
ttandara  Co. 

Spaldlnc,  A.  0..  &  Broa. 

COMPASSES 

DOPE  AMD  TAnnsir 

Adama  A  Eltlnc  Co. 
American  Bmallllta  Co. 
Cbamleol  Prodoeta  Oo. 

ConoTer,  Tho  C.  R.,  Co. 
DaPont  Ch«nlral  Works' 
Plaxibia  Compound  Co 
National  AeroptanA  (^o 
Pratt  A  Lambart 
ainnrtar/l  V«rn!»h  Work* 
\'klfntlne  4  i."o 
W..i'li;.   ,t  I-,-, 

DRIFT  INDICATOR 

Siwrry  Grroaropo  On. 

DRY  KK  NS 

Cnr;,-r    ll'T    Kll;i  Cii, 

(Jfiind  ItjijiliJ.  Vfitrrr  Worka 

DYN  \M(»MFTri{ 
^pragua  EUt'lrlc  Worka 

ENGINE  PARTS 

Aklraoir.  V.  W. 

Allachfiir  Forging  Co 

nurd  lllfch  Comprrailnn  RIaC  0*. 

noahlar  Dia  Caatinc  Co. 

Krl«  8p«HaltT  CO. 

PIbra  rtalahlnir  Co. 

OWord,  tioland  Co. 

am.  p.  R..  A  Bona 

RydrMlle  Praoaad  Staal  0*.  . 

I^ratt.  Walkar  H.. 

Park  Drop  Forco  Oa. 

Iteadard  Porta  Co. 

Tafl-Plarco  Mfg.  Co, 

Tlorii  Sle«l  A  Iroa  Co. 

Wllllatna,  .T.  H.,  A  Oo 

Whit  man  *  Barnca  MfK.  Oa. 

Wrman-Oordon  C^. 

ENGINEFRING 

Aulomullvt*  Knglnerrlng  Co, 
Or<ln«iir«  Knglnnnrlng  Co, 

FAHHK S 

C.iurU.ll    Mf«,  Co, 
K'ir^lc<-dl  MlK.  Co. 
s.iii.i.,  nnla,v  *  Co 
MeBraUMT.  Kobt.  »  Co. 

WkHiaan.  Ctaronea  A  Ca^ 

FIRE  EXTINGUISHERS 

Pyr.Pytar  Co.,  Tba 
Jobna-lf aarlUo  Ca.,  B.  W. 
Prrtna  Mf>.  Oa. 

CAGES 

CroobT  ataaa  Oaca  *  VUva  Oi. 
Paafcoio  0*..  Ttttt  iM. 
Vattod  StatM  Oaaa  Coi 


GASKETS 

Fibre  Flnlaktar  Oa. 

CLUE 

FerdlniiJHi.  I  .  \V..  A  Oa. 
Banior  .1-  .VvlAmjtoa, 

GOGGLES 

Mnaai  A  BmwalalaM 

HANGARS 

Amarlcan  BrlJee  Co. 

Anchor  Corrtisattng  Coaatr,  Ca 

Aahlay  Staol  Bide  Co. 

Ilowall,  Flald  A  QoddaM.  la* 

Kaaabr  A  MattlaoB 

Mllllkan  Broa. 

Pnidra,  C.  D.  Co. 

VlTKlnta  BrlciRo  *  Iron  Co. 

LIFE  PRUSFRVl  li.S 

IJnIvaraat  Safaty  Jilaltraaa  Co. 

LUMBER 

Alcock  Co.,  John  L. 
Amarlcan  Balaa  Corpu 
Cbatham  Lonibar  Oa> 
Dalatour,  J, 

Ditttoa,  A.  0.  Lbr.  Corp. 

Ludlow,  laraal 

Moaaal.  a  C.  *  Broa.  Oa. 

LITMINOUS  COMPOUMD  * 

Cold  Usht  Mf*.  Oa.  • 

Kiidtiini  IHnI  Co. 
ftt  iliiim  T.nmlnoua  HllNfl 

M A-  IIINERY 

l>iillrt,  Thi».  II.  Co. 
Uiilloo  Mfg.  Corp. 
I>Hlanr<.  .Marhino  Worka 
OInry  *  Warrln 
H'amfr  A  Swaaajr  Oa. 
MANIFOLDS 
AJa>  Aula* 
MAGNETOS 
Booeh  MB«naM  Ca. 
Barkahira  Marnata  Corp. 
Erlcaaon  Mfg.  Co. 
R^my  Klactrlc  Co. 
Splltdorf  Electrical  Co. 

METALS 

A|aMrtjC>.^ai^Aj|i«rl««^ 

Datiati  rrMnA  aiaai  oa. 
VMaral  Praaaad  atoot  Co. 
Oarlaad  VaalUotor  Co, 
Guedor,  Paaaebko  A  Prey  Co. 
T.OTatt.  Walkar  M.  Co. 
MODEL  AIRPL.^NES 

Id.^al  Aeroplane  Rupply  CO 
Warling  River  Mfg,  Co.  , 

MOTORCYCLES 

Bxcela.i>r  Motor  MfK  SBRPIP 

Harlar-Davl«on  Oa. 
Ilendro  Mfg.  Co. 

Ill  n  -.TH,,.,  Mor.TcycIe  Co. 

(II US  AND  LUBRICANTS 

Baker  Cuter  Oil  Oak 
Or»phlle  I.ubrlcaat  Oi. 
nulf  Ilednlng  Co. 
S,  fppnril  Ifl^Al  Oil  Olb 
.smi.  lnr.l  Oil  Co. 
Swan  A  FUaA 
Taxaa  Co, 
ToAuttm  on  Ca. 
OIL  PUMPS 
Wayito  OH  Taak  * 

nRDN.ANCE 

rir!i(Kii-g«ab<]ry  Onin 
i.'.f^jit-rtil   Or<lTittnc«  G0» 
Maxim  .srs«nf"»»r  OOb 
Savnra  ArniB  Ca. 

PACKING 
Fibre  Flnlahlng  Co. 

PHOTOGRAPHY 
Artkar.  Jr. 


PI8T0MS 

tMM.  Walbv  K..  Oa. 

PONTOONS 
NIacara  Boat  Co. 
Patmar-mmpaoa  Oafp. 
Welen  Marina  RqMlpMaM  0*. 

PROPELLERS 

American  Propelter  A  Mfa.  Oa. 

Aviaoto  Mfg.  Co. 

BulTnlo  Aeroplane  Corp. 

C.  M.  O.  Pbyelcal  I>ab«ratorr 

F!Tralalor  Propeller  Co- 

narrlmnn  Alrrraft  Motora  Co. 

Rehwehcr  A  Weot  Mtt.  Oa. 

PYROMETERS 

Poxboro  Co.,  Tho,  Inc. 
Shore  Inetrament  A  Ufa,  Co. 
Tajlar  r 


RADIATORS 

Auto   Kiullalor  Mfg.  Corp. 

AJax  Auto  A  Aero  Bbaat  M«4al  C«. 

A-Z  Co. 

Baab  Kfr  Co. 

Bl  Areo  Radlatora  Co, 

F.nglb.h  A  Meralcfc  Co. 

I.lvingaion  Radiator  Ca 

ltom<».Tiirney  Hiidlator  Co. 

RIVETS 

Sdmpaon,  Edwia  B.  Co. 

s*;ei,eroscope 

Shore  liutrmnaot  A  Mts.  Ca. 
SHOCK  ABSORBERS 
Wood.  J.  W.  Bbntlo  W«k  Oa. 

SPARK  PLUGS 
Champion  Ignition  Co. 
Jobne-ManTllle  Co.,  H.  W. 
Pyro  Ignition  Co. 
Rajah  Auto  Supply  Co. 
Sptil.lnrr  Klfclrloal  Co. 

SPEED  INDICATORS 
Foiboro  Co.,  Tbo,  lae. 
Johna-ManrUla  Oa..  H.  W. 
Stewart 

Corp 

STABILIZERS 

Greene  Aeronautical  Co. 

Martin  Arodynamle  

Sparry  Oyraecepa  OS. 

STARTERS 
BUar  Kalar  Llsbtins  Co. 

CMalMUMa.  Tba.  Bnglnee 
Dajptoa  Bnglnearlnc  Labora&alia' 

Co. 

Motor  Coni|*r«MNnr  Co, 
Korthaaat  Klectric  Co. 
WsKtirr-Horl  ElKtrle  Ol. 

TACHOMETERS 
jrahas.Maa*lll«  Oft.-. 
"  '      Blawar  A  r 

Oo._ 

 nMMp  SpwtfaBMar  Ohil 

Vaadar  XCb,  Oa. 


JhniMF.  iHtaiiMta  •  OS. 

TELEPHONES 

(laneral  Arcouatio  Co.  (AvIasS 
Stroatar  Kootrla  Oa. 


Oa. 

THERMOMETERS 

VNixbore  Co.,  The,  Inr. 

Taylor   In.triiiocnl  Componlai 

TIRKS  AND  Ri  nRER 
Boodyaar  Tiro  A  Wnbbar  Oo. 

  ~  "  ra. 


TOOLS 

nrowna  A  Bharpe 
nall-Seott  Motor  Car  Oa. 

TRUCKS  AND  TRAHAS 
Fadaral  Motor  TriMk  O^ 
roar  Wkaal  DrHs  AIMS  Q»> 
Maak  Hoiara  Oa. 
Pa«KsM  M«Mr  car  OS. 
■aeblar  *  Co..  Tho 
■arvtea  Motar  TroSk  Oa. 
Wklto  Co. 

TUBING 

Rmpire  Art  Metal  Cn. 
Fraaaa.  Pater  A..  A  Co 
PeBBeylvania  Plexlbto 
Tublaa  Co. 

TURNBUCKLES 
Aoro  Mfa.  A  Aeeaaaorlaa  Ok 
AJag  Irao  Worka 
C  a.  AaNflssa  Warka 
milaaflfaiwr  Vis;  Oa. 


Mattoaal  Aaraplaoo  Otb 
MSir  Talk  A  Hasaialsw 

Co. 


WBEEL9 

Ackerman 
Molt  Wheal 

WIRE 

Afnfrfrtiti  Pr*.-:   i,  r  i1   WIra  Co 

Centary    Tdepbone    r  iirali BUlkia 
Co. 

i^t»otrlc  Cahle  Co 
Ropbllng'a,  John  A^  8ona_ 
Simplex  Wire  and  I 

WIRELFiS 

American  Raillo  A  Raoearok  i 
American  Wirelaae  TeL  Oo. 
Cattlas  A  Waablacten. 
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High  over  the  firing  lines  of 
Europe,  in  the  training  camps  of 
America — wherever  airplanes  fly 
— the  ZENITH  is  dominant. 

Simple,  proof  against  wear  and 
trouble— absolutely  reliable  under 
any  and  all  conditions  —  the 
ZENITH  develops  the  maximum 
power  and  service  in  aircraft 
motors. 

The  ZENITH  gives  uniform  results 
from  sea  level  to  the  highest  alti- 
tude.    It  will  operate  correctly 


under  the  rapidly  changing  tem- 
peratures through  which  the 
aviator  travels.  Having  no  moving 
parts  to  get  out  of  order,  it  is  abso- 
lutely dependable  in  the  most 
difficult  flights. 

At  home  and  abroad  the  suprem- 
acy of  the  ZENITH  is  recognized 
by  airplane  builders.  The  United 
States  Government  uses  the 
ZENITH  almost  exclusively  on  all 
planes  in  use  and  on  order  for  the 
Army  and  Navy. 


ZENITH  CARBURETOR  COMPANY 


NEW  YORK 


DETROIT.  U.  S.  A. 


CHICAGO 
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Two-Direction  Thrust  Hess-Brighi 
Ball  Bearirtg  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BRICHT'S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
■^pr  the  mounts  driven  by  those 
bservers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Brij|fjt  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


Tgl  WILUAMU  WHTIlig  GOMPAXT,  HIW  IMUC 


Digitized  by  Google 


HIOPAI 


n 


)  1  m 


IZA 


SIDE 
VIEW 


DEFELOPS  150  H.  P. 
AT  1450  R.  P.  M. 


REAR 
VIEW 


WRIGHT- MARTIN  AIRCRAFT  CORPORATION 

New  Brunswick,  New  Jersey 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admirahy 

THE  BURGESS  COMPANY 

MARBLEHEAD,  MASS. 


Sole  Licencees  for  the  United  States  Member  of  the  Aircraft 

for  the  Dunne  Patents  Manufacturers  Association 
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Imaltc  SlJt  Hall^ScoH.  "BIC  SIX"  Airplmt  Enttm 

This  Hall-Scott,  Type  A-5a,  rated  at  150  H.P.,  is  offered  after  having  most 
successfully  passed  severe  running  tests  as  required  by  Hall-Scott  engineers, 
and  final  48  hour  endurance,  running  test,  on  cradle  type  torque  stand, 
with  propeller  directly  connected,  in  accordance  with  U.  S.  Government 
requirements.  (Spec.  1002.) 


Total  uteight,  complete  and  ready  for  service,  

Weight  per  H.P.  {Bated  on  actual  H.P.  development,  at  1,300  R.i'.M.) 

Contumption  gasoline  in  lbs.  per  H.P.  hour,  

"  lubricating  oil    "     "  "   


578  lbs. 

3.61  " 
.565 
J02S 


HALL-SCOTT  AIRPLANE  ENGINES,  both  four  and  six  cylinder  types,  are 
used  by  U.  S.  Army  and  Navy  Departments,  and  are  generally  used  by  all 
leading  American  airplane  manufacturers. 


Hall-Scott  Motor  Car  Co.,  Inc. 

General  Offices 
Crocker  BIdg.,  San  Francisco,  Calif. 


F.  P.  Whitaker 

EASTERN  REPRESENTATIVE 
165  Broadway,  New  York  City 
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Airplane  Parts! 

Immediate  Delivery! 

Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 

The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from  J^" 
to  2^",  14  gauge  f.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  "  D " 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once*  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famou*  for  Stanweld  Rim*,  Tubing,  etc.,  Perfection  Springs,  Bock  Bearing*, 
Axle*,  Perfection  Heater*,  Forging*,  Hub*,  etc.,  etc. 


Srplember  I,  1917 


AVIATION 


147 


TO  speed  up  the  production  of  airplane 
motors,  without  in  any  degree  sHghting 
the  accuracy  that  is  so  essential,  install 

Universal 
Hollow- Hexagon 
Turret  Lathes 


Even  on  the  most  exacting  work  these  machines  take 
two  cuts  at  one  time — face  or  undercut  or  form  w  ith 
the  square  turret  on  the  carria^re  while  the  hollow- 
hcxa^on  turret  is  horin^  or  turning. 

Ask  for  Descriptive  Literature 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

TURRET  LATHES— TURRET  SCREW  MACHINES— BRASS  WORKING  MACHINE  TOOLS 

NEW  YORK  Office— Singer  BIdg.  Boston  Office— Oliver  Bldg.  Buffsilo  Office— Iroquois  Bldg- 

Detroit  Office — Ford  BIdR.  Chlcafto  Office  and  Show  Rooms— C18-022  Washington  Blvd. 
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LOGICAL  EQUIPMENT  / 


Official  Government  tests  at  the  Bureau  of  Stand- 
ards have  shown  that  ACKERMAN  WHEELS  will 
successfully  resist  all  the  ordinary  compression  and  side 
thrust  shocks  to  which  the  landing  gear  of  the  modern 
airplane  is  subjected  and  that  they  have  greater  reserve 
power  to  meet  extraordinar>'  loads. 

Constructors  can  greatly  simplify  the  complex 
problems  of  landing  gear  design  by  the  adoption  of 
rigid  axles  with  ACKERMAN  WHEELS  and  at  the 
same  time  insure  a  better  landing  support  for  the  air- 
plane. 

The  spring  action  of  the  wheel  absorbs  all  shock 
before  it  reaches  the  axle,  prevents  rebound  and  makes 

SHOCK  ABSORBERS  UNNECESSARY 
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HE  MODERN  AIRPLANE 


The  most  severe  tests  and  actual  field  practice  have 
proven  the  correctness  of  the  statement  that  ACKER- 
MAN  WHEELS  are  logical  equipment  for  the  modern 
airplane. 

Write  us  for  suggestions  for  building  landing  gear 
and  rigid  axles  for  ACKERMAN  WHEELS. 

Wheels  built  for  any  weight 
machine  from  500  pounds  up. 


The  ACKERMAN  WHEEL  COMPANY 

ROCKEFELLER  BUILDING      ....       CLEVELAND,  OHIO 
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Safeguarding  tKe 
Airpl  ane  Motor 

On  the  perfect  performance 
of  the  motor  depends  the 
entire  life  of  the  airplane  and 
its  occupants. 


^  Th 


c   use  o 


f  th« 


BOYCE 
-MDTOMETER 

gives  to  the  pilot  at  all  times  an  unfaihng  indication 
of  the  motor's  condition.  Its  accuracy  is  ahso'utc, 
its  construction  a  masterpiece  of  scientific  design. 
C|  The  Boyce  Moto-Mctcr  is  standard  equipment  on 
65  motor  cars,  trucks  and  airplanes. 
^  The  great  success  of  this  motor  heat  indicator  has 
heen  due  to  its  extreme  accuracy.  Its  action  is 
unfailing. 

<"  Such  an  instrument  unless  accurate,  is  worthless. 


THE  MOTO.METER  CO..  Inc. 


Long  laUnd  City 


New  York 
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UNION 

120-H.  P. 

SIX 


EXTRACTS  FROM  ARMY  AND  NAVY  REPORT— 

"  The  engine  performed  a  very  satisfactory  endurance  test.  Ob- 
servations throughout  the  lest  showed  that  the  vibrations  were  loiv,  quick 
acceleration  and  gowl  carburetion  maintained,  aho  the  absence  of  oil 
leakage  was  another  good  feature  as  tw//  as  no  evidence  of  water  leakage 
at  any  of  the  joints.'' 

"  The  engine  demonstrated  that  its  design  and  construction  itYW  such 
that  it  would  stand  endurance  test  of  a  much  longer  duration  as  tvhen 
the  run  was  stopj}ed  the  engine  was  functioning  very  satisfactorily." 

"  The  inspection  of  the  engine  after  the  'W-hour  endurance  test 
show^  the  fundamental  design  to  be  such  that  satisfactory  service  would 
be  given  by  this  poiver  plant.  The  quality  of  the  tvorkmanship  through- 
out ivas  of  a  very  high  order,  and  also  that  the  very  best  of  material  had 
been  used  throughout  the  engine." 

UNION  GAS  ENGINE  CO. 

OAKLAND— CALIFORNIA 
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I    O/^niMCi^KT  II  All 

J.  ROBINSON  HALL 

• 

ABROFLAIIBS,  MOTORS 

AND  EQUIPMENT 

PACIFIC  COAST 

REPRli^iaiiTATiVE 

Afl    A                Am    mam    ttam    mM                        AAV  mm 

FOREIGN  AND  AMERICAN 

MANUFACTURERS 

G.  K.  aomiBimUiB 

SALES  KAMAOBR 

609-611  Merritt  Bldg.,  los  Angeles,  CakUfornia 
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QALL  BEARINCB 


Bearing 
Safety 

The  Krst  Requisite  of  Airplanes 

IF  there's  one  place — more  than  another  that  tails  for  de 
pendability  it's  in  the  vital  power  points  of  airplanes.  Tr 
successfully  withstand  the  terrific  end  thrusts  and  radia 
loads — the  shaft  deflections  caused  by  the  warping  and  weav- 
ing of  the  planes,  SKF  Ball  Bearings  are  made  to  automatically 
absorb  even  the  slightest  binding  strain  without  wearing. 

Two  rows  of  balls  insure  maximum  carrying  capacity  and 
greater  safety.  No  matter  at  what  cost,  the  bearings  of  your  air- 
plane should  be  the  best.  Know  this:  that  the  airplane  with  the 
factor  of  safety — the  airplane  of  long  life  is  equipped  with  SKF 
Ball  Bearings. 

S.^FE  TY  FIRS T—SELF-ALIGNMES  T 


aKF~  BALL  BEARING  □□. 

Hartford  Conn. 
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Airplane  Propeller  Specialists 

ProptiiiJie^s  tot  airplaxiesi 
kydtomii£]^l^u^ii9  dirigibles, 
etc.,  designed  and  built  to 
the  individual  requirements 
of  your  power  plant  and 
type  of  machine. 

Inquiries  solicited. 

A  high  percentage  of  the 
latest  and  most  successful 

war  machines  on  the  various 
fronts  are  equipped  with 


Lang  PropeUer  Company  of  America,  Inc. 

New  York  Office      s      ::      »    Room  419,  30  East  424  Street 


i.y  Google 


SiglMliiif  1,  1917 


AVIATION 


155 


Specialization 

— ^in  rubber  parts  for  aircraft 

TIT  HAT  is  it  you  are  experiencing;  difficulty  in  sc- 
curing?  Perhaps  it  is  the  rubber  grips  for  your 

aircraft,  or  it  may  be  good  inner  tubes.  There  are 
undoubtedK  a  hundred  and  one  small  and  large  parts 
that  are  retarding  your  deliveries.  Bring  your  prob- 
lems to  us.  Learn  about 


DURAL 


rubber  quality.  Go  where  relieving  you  of  the  trou- 
bles you  are  now  ^cperiencing  in  securing  rubber 

parts  is  a  specialty.  Familiarity  with  aircraft  work, 
experienced  men,  and  latest  factory  equipment  enable 
us  to  quickly  manufacture  the  various  rubber  parts 
you  need. 

You  arc  anxious  to  increase  your  production!  Are 
you  being  held  back  through  inability  to  secure  rub* 
ber  parts?  If  so,  tell  us  your  requirements.  Other 
firms  like  you  are  being 
^URAL?        helped  by  our  service.  We 

can  do  as  much  for  you  as  we 
are  doing  for  them.  Write. 


OUfiAL  RUBBER  COfiPORAIiON 

FLEMINCTON.  N.U. 
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UR  facilities  at  Newport 
News,  Va.,  permit  us  to 
take  for  aviation  training  im- 
mediately 40  more  students, 
30  on  land  machines  10  on  fly- 
ing boats. 

This  offers  an  excellent  opportunity 
for  men  to  gain  aviation  training  at  an 
old  established  school  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flying  boats  arc  available. 

Students  will  be  accepted  in  order  of 
enrollment* 

For  hiU  information  wire  or  apply 

Atlantic  Coast  Aeronautical  Station, 
Newport  News,  Va, 
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PERIODS  of  expeetaney  are  ai  a  rule  difficult  to 
bear,  the  move  so  when  nriri'ilnitiTy  mi.]  •^il.  ti?'.' 
play  a  vital  role  in  i\iv  siurei-ssful  |»iwcutitm  uf 
a  plan.  The  present  status  of  the  airplane  Iniilding  pro- 

(jraiti  a<lof»f.<I  In  tli.-  Army  and  Navy  is,  SO  far  83 
concerus  the  public,  surroundod  with  mililary  sccn-ffy. 

How  far  the  eomtmction  of  the  several  tliousands  of 
airplaiirs  lias  jjiixti'ded  and  what  results  Itave  been 
afwmpli.slii'd  an:'  aiul  imist  iif<'<1s  hv.  kr-pf  from  tin-  pr.-ss, 
riitil  ivsults  of  military  or  naval  iiiiportaiiee  occur,  tin- 
public  is  expected  to  withhold  judgment  on  the  success 
or  faihin-  of  rhv  work  that  is  Vn'ifisr  tindi-rtakcn  with  the 
tippropriatiuns  allotted  tiiih  new  service. 

Rumors  which  have  reached  the  puUie  through  the 
ni  \vspiii>(  i-v  j;ivi'  tlie  eneourajriiip  impresaioo  that  a  new 
appropriation  for  aircraft  is  likely  to  be  asked  from 
Congress.  It  is  also  hinted,  and  this  should  cause  wide- 
spread sikt isfaction,  that  tlie  initial  appropriation  of 
$(40,000,000  is  to  be  largely  exceeded  in  the  seccod 
request 

If  the  United  States  is  to  aeeore  the  mastery  of  the 

air  by  next  spriiiir.  tlif  rrqiiiri-nii'iits  ni'i'dfcl  to  rirfninplisb 
this  task  will  stagger  the  imagination  of  even  thos4'  wlto 
thoaght  that  they  had  exhausted  this  faculty  in  the  last 
year.  But  the  knowl.  rlge  that  our  military  and  naval 
auliiorities.  the  foreign  experts,  and  the  experiensed 
bnsineas  men  who  have  been  taken  into  the  service  are 
all  agreed  on  a  plan  based  on  facts  ffained  from  the 
experience  of  our  Allies,  is  reassuring  as  to  the  pressing 
need  for  expansion. 

If  those  interested  in  our  Air  Service,  which  should 
include  everj-  citizen,  will  iinflini'lii-ii/ly  support  those 
who  are  carrying  out  this  great  task,  the  counto'  will 
find  in  «  short  time  that  the  genins  of  America  has  once 
more  forged  the  weapeo  which  will  achieve  the  triumph 
of  democracy. 


the  great  expense  involved  by  the  training  of  aviatccs 

 *   -        =  ■  -  •  "v  ostimat.  d  that 


and  hniliiiiiu  of  airplaiu  s.    It  i-; 


Scandal  Hunten 
One  of  the  most  fmitful  aonrees  of  news  is  the  sus- 
picion of  "  graft."  When  all  oQa&e  sources  of  news  fail, 
the  easiest  way  to  create  a  startling  sensation  is  to  prather 
an  array  of  large  sums  and  arouse  a  feeling  of  wrong- 
doing. 

The  widely  printed  news  of  the  prici  s  a1  wldeh  air- 
planes have  been  ordered  by  the  Uovcniment,  with  the 
mamnation  that  they  were  exeeasive  and  extortionate, 
h,is  servi-d  to  brinff  out  several  statements  fmm  the 
•utborities  and  constructors  which  have  been  a  sufficient 
ttiwer  to  the  ehMges. 

The  pnhlie  is  likdy  to  he  startled  when  it  learns  of 


the  training  of  a  ntilitary  aviator  costs  between  ten  and 
twenty  thousand  ddlars.  Qround  schools  have  to  be 

maintaint  d.  preat  tracts  of  land  must  be  acquired  for 
flying  fields,  and  a  sufficient  number  of  airplanes  must 
be  available  so  that  one-half  may  be  undergoing  repair 
and  overhauling  wliilc  the  other  half  is  in  service. 

liriiikapc  is  im-vitablc  ati<l  <ri}fini's  rapi<lly  wear  out 
under  the  terrific  strain  of  continually  ninniug  at  full 
power. 

Motor  tnii  ks  mill  riiotun  v clcs  play  an  important  pwrt 
in  the  subsidiary  equipment  of  a  flying  field;  daboimte 
work  shops  with  expert  mechanics  are  just  as  mnoh 
ii>  <  d>  i1.  .Ml  this  exp>-nsivi'  nuttiriil  is  essential  for  the 
maintenance  of  efficient  training  stations. 

The  cost  of  the  material  that  enters  into  airplane  eon- 
struetion  would  he  prohibitive  in  any  other  commereial 
product.  Spniee  and  other  wooils  iis<  d  in  airplane  con- 
struction have  risen  to  prices  hitherto  believed  impossible. 
Virtnally  the  same  statement  applies  to  linen.  The  metal 
fittinirs  of  airi>lanes  requin>  the  finest  material  kno',', n 
to  the  metallurgist.  The  amount  of  manual  labor  ex- 
pended on  airplanes  is  so  great  that  only  those  in  tiie 
husiii.'ss  rralizr  its  extent  and  cost. 

It  has  beeu  stated  that  tlie  coet  of  applying  the 
"  dope  "  to  the  wings  is  greater  than  the  cost  of  the 
linen.  The  only  labor  that  can  SUOOessfulIy  be  i-mployed 
in  airplane  eon.sf ruction  or  engine  work  is  that  of  the 
most  expert  wowl  workei-s  and  mechanics.  To  attract 
them  from  otlu  r  fields  has  required  great  inducements. 
Hapid  pr(Hlu(  tinii  of  aircraft  has  cslled  for  eontinuons 
overtime  charges. 

Expanding  organisations  have  been  subject  to  wsstefnl 
experiments  with  half  trained,  little  experienced  men, 
until  real  talent  became  available  and  produced  the 
desired  resnlts.  All  these  factors  enter  into  the  price 
eharifcd  to  the  (lovernment :  that  a  margin  of  safety 
should  enter  this  price  is  but  the  manufacturer's  legiti- 
mate desire  to  make  fair  profits. 

E.xperimental  work  such  as  has  been  required  by  the 
(lovernmeiit  is  the  in'>st  expensive  of  all  kinds  as  it  neces- 
sitates constant  alterations  of  design  which  obviously 
defeat,  to  a  large  extent,  the  advantages  derived  from 

standardiTUitinTi, 

The  airplane  manufacturers  have  been  willing  to  meet 
the  Government's  prices  on  a  fair  basis  and  expert  adriee 
of  the  Aircraft  Production  Board  can  be  nlied  upon 
to  see  that  all  parties  will  be  treated  fairly  and  that  no 
undue  advantage  will  he  taken  of  the  Govenunent's 
position. 
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Controls  ami  Control  Surfaces 


By  W.  J.  Watcrhousc 


In  the  present  aiticle  it  is  alU'iiiiited  to  covor  lirielly  t)it> 
delaik  of  control  sui-fares  from  u  stiiu-tural  ))uiut  of  view 
only,  dnoe  tnmh  v«lnabl«  infomuUion  ba»  pre\-ioiiftl>  been 
pvUiahiBd  on  tlw  UBnijauiat  pn^wrtks  of  Mctions  Mnpted 
to  their  use. 

In  past  yttia,  littk  •ttotion  has  been  given  to  the  deeion 
of  fieviton^  nMtn,  ataUUMn  aad  afleiwi^  as  te  atrancm; 
pnbaUy  beeaow  of  the  tact  that  hat  fe«  of  the  early  de- 
ngnen  mlUed  the  ma^itude  of  the  atreaaea  acfaally  impoeed 


Fra.l 

npon  theae  members  under  nthersc  flight  «>nditiuii8.  How- 
ever, with  increase  in  sizt-,  spetnl,  weight  ami  horsepower  of 
airplanes  of  to<lay,  designrars  have  displayed  more  skill  and 
judgment  in  the  dtsbign  of  these  ever  iiiiportant  piirts. 

Till'  l  u  ri  I  Stalt*  Army  .spenlications  nNjuirc  tlint  clos  adu-s 
ami  vtalnli/i't>  be  so  dcsi^nnl  as  In  >ltow  a  faelur  of  safety  of 
2' J.  when  H*!  at  an  anjrie  of  im  i  i,  :     „f  — 20  dig;  and  —8 

de},'.  I  t'>|ie(  livply,  for  a  t>pee<i  ot  liHI  lii.p.li. 

Tlie  lail  ui'  iMili  imiividual  airplane  are  bound  to 

lia^e  Minjc  piii  tirnlar  rhuracti  r  istiis  of  their  own,  for  eaeh  of 
wliieli  tlie  <li'si;;ii(  r.  il  i'A|)t  ii(  ii' eii,  lias  s<irii<-  |iailii  i]lar  objeet 
in  view,  either  etiieieney.  strenj^ii  ur  .-iiii|ilii  ity  of  eoiistrnetion. 
In  this  artiele,  as  a  ronerete  fxan:pl<-.  tlie  air  loads  on  tail 
surfaces  for  the  two-seater,  unarmed  trnetor  biplane  of  the 
rveonnaisjianw  type  have  been  investigated,  this  type  olTer- 
in^  the  following  characteristics:  Avera(^  weight,  lb. 
loa<led;  utaxiatna  cpeed.  87  ni.p4b.;  nniinnim  speed,  45 
m.p.b.i  horsepower,  l.'id-llii). 

The  avenge  loadin;.'  on  the  elcvaton  and  ctabiliaera  for  the 
eonditiona  preseribed  by  the  Uovemment  for  raaeliinea  of  the 
above  type  aad  eharactehi'tit^  In  equivalent  to  approxiuatd^- 
aO  lb.  per  square  foot  for  the  elevaton  and  22  lb.  per  sqnare 
foot  fw  the  atahiliaefa. 

Thia  it,  however,  baaed  on  the  aasniaption  that  the  ekvatora 
and  atabUiwrs  are  woiUng  in  a  ftae  «id  nndiaturbed  flow  of 
air;  however,  it  is  generaUy  eoneeded  that  the  flow  of  air  paat 


the  stabiliier,  wlien  at  high  or  low  auKles  of  ineidenre.  i» 
brohen  into  eddies,  causing  eonaiderable  inlerfereooe  with  the 
air  preesurea  on  tlie  elevators  and  mdder  while  being  turned 
throagh  their  woridng  range  of  pontiTe  and  negative  angje*. 
bnt  want  of  reliahlo  wind  cbannd  data  regarding  thia  dleet 
of  interference  fewea  vm  to  treat  the  enbject  aa  though  no 
interference  enated. 

Tests 

In  te.-ils  ciiiuiucleii  by  the  writer  oii  a  stahili/i-r  and  eleva- 
tors the  surla(X'f>  were  double  cjinitierwl  and  the  structural 
eletnents  weiY  Kymiuelrieal  S4>  tliut  the  istren^h  is  the  sanC 
whether  the  load  acts  rertirally  upward  or  downward. 

Theae  anrfaces  were  attached  to  a  jig  spe^-ially  deKinrned  s<j 
as  to  support  them  in  the  tame  maiuier  »s  when  tixod  to  th<> 
body;  the  load  was  applied  at  the  top  face  of  the  surfaies 
cmly;  the  general  anangenieni  of  the  test  is  shown  iu  Fig.  L 
The  loads  eonaisted  of  auall  ba^-s  of  san<l  weiiihinie  l7^/i  Ik 
to  a  bag^  and  were  arranged  as  shown.  The  elevators  sns. 
tained  a  distrihutod  load  of  435  lb.  or  27.3  lb.  per  ft.,  w  hile 
the  !<tabilizei»  sustained  a  distribated  load  of  2230  lb.  or  oii 
lb.  per  aq.  fL 

It  augfat  be  of  intcnat  to  state  that  at  the  tioM  of  fkihne. 
aD  wo^  membos  were  unaffeeted,  the  failnre  of  the  metal 

fittings  heinvr  responsible  for  the  collapee  of  the  strueturc.  I 
refer  tu  this  point  in  eonxtruetion,  becauae  investigation  of 
m<Mt  eontrol  surfaees  has  led  me  to  believe  that  the 
were  the  weakest  pan  of  llie  whole  de«igii. 

SlabUiaen  or  Tail  Planes 

Fin.  -  A  shows  the  eommon  trend  of  stabilizer  design.  Le., 
a  double  eambered  surface  consisting  of  a  ri^d  rectangular 
or  I^cction  as  the  trailing  edge  •  with  the  nhs  e  spaced  at 


/ 
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ninal  intervals,  the  nose  of  which  vs  mortised  into  a  niived 
leading  edge  b  which  gives  it  the  <lesired  sha|>c  or  outline. 

Stabilisers  are  often  made  in  two  .se<  tions  and  are  tilted  to 
the  sidce  of  the  biMly.  about  midway  between  tiie  up|»er  and 
lower  longerons,  but  since  the  width  of  the  body  at  the  poiot 
where  the  stabiliaer  is  usually  attached  ia  quite  narrow,  one 
tind>  that  a  lighter  stnuture  for  the  same  strength  can  be 
designed  by  making  the  curtate  in  one  piece  and  placing  it 
directly  am.  top  of  the  body.  This  must  however  be  seeurrly 
faateaod  to  toe  longerons  at  the  points  maihiad  d,  e,  and  /, 
Fig.  2-A  and  fairaoed  at  the  trailing  edge  with  etrcamlined 
steel  tubing,  ahown  in  Fig.  2-B,  at  a  point  as  near  the  ekvatsr 
post  aa  ponnhk. 
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Tills  binr-e  i'iiii  hi'  carrii'd  directly  below  to  some  convi-nirnt 
puiut  on  the  lower  longeron,  and  if  an  elevator  hinge  be 


fmj.  a 

placed  directly  in  front  of  the  mast,  Hlb  tube  will  take  care 
of  the  tennle  and  compressive  stresses  eauied  by  the  pull  on 
tbe  eoatrol  esUes ;  bnt  since  the  rudder  post  reqaires  ataywiroB 
•  tad  b,  lit-  iMdiDs  fnan  the  top  of  tha  poat  «  to  a 
point  ktanoetiiw  that  of  tiha  tabe  y  ob  tha  tniliiig  a4fe,  we 
aee  that  the  stractnre  is  well  braced. 

StabOiaen  are  very  simple  structures,  and  aa  one  ean  aaeer- 
taili  vith  ft  fhtr  dt^ee  of  aeoma^  tbe  loads  imposed  upon 
I  there  ahonld  be  no  difflcnlty  in  daaigning  a  very  light  and 


Hinges 

The  old  8n<l  Janercrous  practice  of  using  liinges  made  of 
acre*  Siyea^  whang  leather,  etc.,  to  the  failure  of  which  many 
MriiflM  Mflldents  of  the  past  can  be  traced,  has  given  way  to 
gnally  impioTed  typetf  and  most  desipia  of  today  show 
faincea  of  Bcht  but  ator^jr  eomatraetioa.   For  inatanoe,  the 

old  practice  o  f 
fastening  hingea 
with  wood  aerem 
UK  in  F!g>  3»  or  of 
slottin^r  out  the 
beam  aa  ahown  in 
lig.  4  along  the 
nemral  axis,  and 
dropping  bolts 
through,  hoping 
they  would  pass 
through  the  holes 
in  the  hinge  lip, 
has  been  8Uj>er- 
seded  by  more  re- 
liable desigiiH; 
m;m,>  it  was  neces- 

sary  to  drill  the  holes  in  the  lip  of  the  iimge.  Fig.  4,  on 
assembly.  The  hoh-s  woiihl  not  always  he  drilled  so  as  to 
insure  full  strenirtli  of  the  hinpe;  in  many  ca.ses  the«e  holes 
were  found  to  have  heen  linlled,  us  shown  by  the  dotted  half 
circles,  and  the  hiiiu'e  could  be  pulled  free  from  the  beam  with 
but  little  effort 

Tbe  nae  of  wood  screws  should  be  diaoooiaged  in  the  eon- 
atmetloii  of  aiiphnei^  eapedally  at  pointa  beaTily  itreaaad, 


Fig.  4 


Tm.  6 

i  the  wood  age^  ita  atmetave  ebangei^  dbviiig  tbe 
to  arentnallr  won  fkaa  turn  their  original  aaaung; 
therefore,  in  no  event  ahonld  thsy  be  used  is  attaching  control 
hinges. 

There  are  at  present  several  unique  tvfies  of  hinges  dis- 
played, but  to  describe  them  all  would  require  too  mueli  space 
so  1  will  confine  my  discussion  to  two  of  the  most  intiTisiinv,'. 

The  male  and  female  eyebolt  type,  shown  in  iig  5,  is  very 


Iik!:!  aii.I  very  strong.  A  Ihm.i.1  tlal  shoulder  is  usually  turned 
just  below  the  eye  to  uliiivv  Miiiicieiit  hearing  surface,  the 
shanks  ol  th.'  hnits  an'  jms-ed  entirely  through  the  neutral 
axis  ol  the  lu  :Lia;  a  broad  Hat  wasber  offers  bearing  aorfaoe 
for  tbe  nut,  wlm  h  is  drawn  tjg^  and  eottflned,  ouikiag  •  veer 
reliable  hinge  fitting. 


Tl  !•  t>  tie  illustrated  in  Fig.  fi  is  made  from  cold  rolled  steel, 
blanked  uuu  mid  heut  to  the  shape  showu^  this  type  ia  veiy 
sturdy  in  construction,  but  OHMh  heavier  aod  UMira  cspenaiva 

than  the  eyebolt  type. 

Probably  the  only  objection  offeriMl  nf^uiust  i;i.'-e  i«o  lyjus 
is  the  large  space  created  between  the  trailing  edge  of  the 
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stabilizer  and  the  leading  edge  of  the  ele\ators  which  allows 
leakage  of  air  at  that  point.  As  a  renie<ly  for  this  trouble 
one  designer  has  developed  a  type  of  hinge,  shown  in  Fig.  7, 
that  allows  tbe  two  edges  to  butt  together,  but  it*  use  ii  'i  iirts 
that  the  leading  edge  of  the  elevators,  rudders,  or  ailerons  be 
of  steel  lubitig. 

Considering  ooet,  weight,  strength  and  production  the  qre* 
bolt  ^rpe  baa  everything  in  ita  »ror. 

Elevators 

In  geueral.  tbe  design  of  elevators  is  quite  similar.  Fig.  8 
illustrates  common  practice,  the  leading  edge,  a,  consisting  of 
either  a  steel  tube  or  spruce  of  I-section,  while  the  trailing 


Flo.  8 

edge,  ia  either  laininate<l  wcmkI  or  in.  diameter  tliiii  gauge 
steel  tubing,  flattened  to  a  cross  section  of  h'i  x  -j^  in.  The 
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r.  -jaicHufr  the  material 
cli'vatons.  ni<l<ieri>  and 


ribs,  d,  usually  I'onsist  of  a  wdi  aijd  biiHfn  strips  made  of 
8pru«'.  li;»~vU(i(>ci,  \vlu:<-w(K.,i  nr  miiuc  mIIj.-i  iiL'lit.  hiil  >ir<iiii: 
Wood.  I  In-  i-uui|tJvted  slructiire  being  made  rigid  by  cross 
bra'  ni<:  with  Ugfat  gtBge  ATutor  win,  or  wood  imnilMn  ms 

slum  M. 

Tii>-rc  is  M.iii'.i.'  ililTi  i  i-iii  !■ 
for  tlie  trailing'  edL'f  ul 
wiiijp.  In  the  earlier  tvjus  ui  rii.'iriinips,  it  was  common  prac 
lioc-  to  laee  tlie  cloth  to  n  uire  »ti-«(ch(!tl  along  (h«  trailing 
e<lg«  and  fa.'itened  at  each  rib.  On  the  later  mafhlaen,  tnnterial 
mentioned  above  is  used. 

Mjr  ©wn  experience  leads  ine  (o  bt'lieve  (hat  the  laminated 
wood  is  preferable,  »ince  it  is  lighter,  easier  to  attncii  and  has 
the  advanta^  of  giving  way  at  tbe  point  of  Blrni«,  in  (be 
event  of  striking  obstmetiona. 


Flo.  0 

As  an  illuKtration,  if  the  trailing  edge  of  a  surface  conies  in 
contact  witli  a  root  or  intake  and  i>unitiirf>  ilii'  ilotli,  allowing 
the  c<l|fc  to  pass  nro\ind  llie  ohjet't.  the  wiKnien  irailin;:  edge 
fails  <i;il\  lii  t^wn  tlif  two  nearest  poirjts  of  siij  [mji,  and 
leaves  the  s  iirai  i'  tU  tor  <-ontiniied  service,  at  ieasi  ualil  liie 
pilot  rcadu-  iii-^  <K-liiialiiiii.  an'l  makes  the  neces.«ary  rcjiairs. 

This  IS  tKs!  'liii'.  li.iui  vi  r.  (it  a  surface  with  a  Irnilinfr  edge 
of  ilci'\  t  I'll;  _-.  ■  i  -iMix-  ilic  UibuiL'  i";  ina;i_\  times  struii^^er 
than  tlic  wood  members  holding  it  in  place,  it  will  tear  free 
from  ilie  snffiiee,  canTiBg  portions  of  tbe  doth  and  struetnn 

Willi  it. 

Where  the  elevators  consist  of  a  slcel  tube  trailing  edge, 
bent  to  shape  and  weldrd  and  riveted  sccnrdy  to  eacli  cud  of  a 
steel  tube  wliich  is  used  for  the  leading  cilge,  it  is  obvious 
that,  should  the  trailing  edge  become  engaged  with  protruding 
objects,  the  whole  surface  would  be  swept  free  from  the 
stabilizer.  If  the  hinge  conneclioDS  be  of  mfficienl  strength, 
it  may  even  sweep  the  entire  group,  of  taO  nirfaces  off  the 
bodyr  leaving  the  pilot  helpless  until  new  one«  can  be  attached. 

Tfaa  qmition  of  WBr|>ing  of  wooden  trailing  edges  can  easily 
ba  orereone  by  treating  the  material  with  the  proper  kind  of 
noistwre  proof  varnishes;  experimenta  have  proven  that  wood 
properly  proofed  against  moisture  penetration  will  BOt  warp. 
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As  stated  above,  the  design  of  elevat"r~  h.  ing  quite  simUar 
to  that  of  stabilizers  one  may  expect  sinnhu  surncaB  to  ans- 
tain  similar  loads  nnder  test,  providing  the  manner  and 
method  of  attaching  hinges,  braces  and  guy  wires  ara  similar. 

It  is  quite  obvious  from  Fig.  9  that  aa'elevator  Buppwted 
at  three  points,  a,  b,  c,  along  its  tnufing  «dg«  ean  sustain  a 
greater  uniformly  diatribnted  load  than  one  snpported  at  but 
one  point,  h.  This  same  reasoning  a|>piiea  to  the  TuMar, 
itabitiser  and  ailerons. 

Some  designers,  in  attempting  to  reduce  the  reristaaee  of 
this  atrueture,  have  advoeatcd  the  use  of  a  single  guy  wire; 
and  on  one  occasion  elevators  were  ofTereti  minus  ail  brace 
wiring,  the  designer  depending  entirely  on  the  eontrol  poot  to 


bear  all  stressi-s  set  up  by  the  elevator.  Tbe  weakocj*  of  Ibe 
single  wire  niiil  wirelesM  praetiee  is  at  once  revealed  by  aab- 

m  it  ting  them  to  test. 

The  jiractiee  of  phu  ing  wireless  ailerons,  elevators  and  nid- 
ders.  on  high  speed  machines  ol  the  scout  type,  has  proven 
Slid  i  ssl  111  ;  luit  11.  this  case  the  surfaces  are  of  high  aspect 
ratio,  thereby  retlitcing  the  lever  arm  length  of  the  air  loan  on 


Fi..  11 

the  siirtace  lu  a  liiiiiiinuni.  These  surlan"*  are  aUo  of  full 
stream  line  form,  ami  tltep  in  cross  sei  ii,.t,.  allowing  for  ngiJ 
internal  bracing.  The  nuists  are  usually  ot  ininimiiTii  heiylii, 
h,  Fig,  1(1,  aiialtnanilined ;  very  broad"  bases,  arc  u-cd  .n 
most  ea»cs,  the  major  axis  of  which  is  equal  to  the  beighU 

It  is  quite  trite  tliat  the  fewer  the  tttmbttddas  and  wfa««i 
the  leas  is  the  resistance  offered,  yet  one  mnat  aipeet  to  sae- 
riliee  effideney  for  strength,  especially  oa  units  so  impartant 
as  the  eontrol  snrfacea. 

In  attaching  the  guy  wires  kadinr  firom  the  oontn)!  pou 
to  the  trailing  edge  of  all  eootrol  aoiiaees,  grsat  effort  should 
be  nada  to  get  the  strongest  eombioation  possible;  Fig.  11 
iUustratCB  a  reliable  fitting, 

A  sted  strap,  a,  is  passed  around  the  trailing  edge,  b,  at  the 
point  where  the  rib  intersects  same,  wire  terminals,  c,  beii  i. 
fitted  above  and  below  this  |>oint,  so  that  a  bolt  pas.sin^ 
entirely  through  the  assembly  binds  it  tirmly  to  the  trailiKj; 
etlgc.  With  tliis  arrangement  any  stress  lupused  upon  the 
titling  due  to  tlic  p  iH  of  the 
guy  wire  is  tiansii.itlcd  to 
the  steel  strap  put  ling  it 
under  terisioi:,  lliiis  prcvent- 
iiiv;  [lie  lii.lt  I'n.ni  sliciiing 
tliruugli  tlic  wooij;  a  case  as 
Would  i.cciir  IS  shown  iii 
Fig.  I'J,  whore  u  lx>U  is 
passed  through  the  rib  end 
with  no  provision  to  pre- 
vent it  shearing  or  splitting 
the  wooil  in  the  direction  of 
the  force  a)iplicd. 

Proper  location  of  the 
hinges  along  the  leading 
edge  means  a  light  strong 
structure,  and  since  we  can 
estimate  the  load  per  inch 
run  along  this  edge,  we  can 
calcuhita  for  a  omraitioii  of 
hinge  looatioa  tbat  will  giva 
the  best  nanlts. 

The  prcaent  praetiee  of  leading  a  brace  wire  from  a  pohii 
wbera  tae  rib  intersects  the  trailing  edge,  as  shown  in  Fig.  13, 
to  the  control  mast,  a,  b,  and  making  no  jirovision  to  reUev* 
Uie  rib  of  the  hen<liiJg  strcs>  caused  by  the  angiilaritv  of  tit 
brace  wire,  o,  is  not  to  he  recommended;  ihi.s  dilhciilty  caa 
ea.sily  he  overcriK  hv  placine:  a  liiiice  between  a  and  I  aid 
parallel  to  the  gu\  wires.  This  member  would  then  be  put  m 
dirsct  eompressioB  and  the  ribs  proper  woald  be  reiievM. 
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Control  Surface  .Mast 

Fi|r  14  iUoBtmtoi  the  general  iyyv  ul  coiitrol  maht  now  in 
use.  Parts  a  and  b  are  stamped  irom  abeet  steeK  formed  to 
give  tlie  proper  shape,  and  bnued.  In  mounting  the  mast  in 

the  desired  poai- 
tioii  on  the  oeva- 
tor,  care  nrast  be 
taken  to  anchor 
the  baae>  b,  ia 
su4>h  a  manner 
tliat  tlic  hoirs  I>o 
ii4>i  lAor  titii'sswi. 

I\:ii>vvn-.L;  t  li  <■ 
jiull  on  tin-  iMii 
tn.l  lr:i<l.  tli.' 
1  f  n  f.'  t  li  Ml  till' 
mast,  ilie  distaiici' 
betww'ti  bolls, 
and  tli(>  Iliad  on 
the  ficvator,  cal- 
ciilatioii  will  l)t' 
easy  tor  best  i  h- 
sulu;  sincf  the 
load  oil  tlic  elr- 
\aIor    i  s  traiis- 
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mitted  tbrougb  guy  wires  to  the  top  of  the  maot  and  at  that 
point,  balanced  by  the  poll  on  (be  control  lead,  we  see  that  the 
straw  in  the  nuat  is  moetly  compression. 
When  the  angle  between  the  control  lead  ami  the  mast  ia 


law   
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acute,  provision  should  be  made  for  taking  care  of  the  thrust^ 
io  the  horizontal  plane,  by  wires  arranged  aa  shown  at  d,  e,  h, 
i.  Fig.  2B. 

Durmg  the  sand  loading  test  referred  to  above,  the  writer 
noted  iiiat  I  hp  davator  mala  dtaicMd  as  shown  in  Fi^r.  i-'> 
failed  lung  bcfoirs  the  struetnre  showed  any  signs  of  eolla|ise. 
due  to  the  faet  that  the  point  of  attachinetit  for  the  control 

lead,  a,  was  so  far  above  the 
|ii>iiit  <il'  ^'uv  wire  altaelir;' .ril . 
ti.  that  the  pwrt  failed  by  b>'ii,i 
iiig  aeross  the  portion  just  Ih?- 
low  the  point,  h,  owiiijir  to  the 
lioi'i/.ontal  i-i)iii|'<ir;<  ;ii  oi 
^  force,  exerted  thiuiivrh  tlie  ton- 

//  \  'i^t^v  "•'l'")-'   tliniiiKli  the 

f    t  i  distance,  c.    It  was  ne<'essary  to 

I     \  \  replace  the  naast  with  one  simi- 

*  \  lar  in  design  to  tliat  shown  in 

Fig.  iii  before  the  test  conld  be 
completed. 
It  will  be  seen  from  Fig.  lU 
that  the  control  lead  and  elevator  brace  wires  pall  from  the 
mme  point,  thereby  uNoreoming  the  cantilever  effect  of  the 
poll  01  the  control  lead  at  the  point,  o.  Fig.  15. 


Fi.i. 


Control  Members 


The  writer 


atly  conducted  testa  to  determine  what  force, 
tri  man  pooiMH^  ttw  avcnge  inlot  eoaM  exert  direetly  npoo  the 

eonlrol  levers. 

The  results  of  the  investigation  showed  that  a  forea  of 
200  lb.  could  be  exerted  in  poshing  or  pulling  upon  the  con- 
trol bridge  or  yoke,  150  lb.  twiat  or  torsion  npoo  tiie  wheel 
and  200  lb.  upon  the  foot  bar. 


ilie  Dep.  control  iii  ut«U  it 

ilie  eontiol  yoke  at  the  seat 


Tlie  average  control  arrangement  allows  a  ratio  of  2  to  1 
between  the  Kniirnl  levers  and  the  tail  surfaces,  i.e.,  a  force  of 
twice  that  api  lied  i>ii  the  levers  is  imposed  upon  the  tail 

surfaces. 

These  timiicj'  represent  the  average,  since  several  men  of 
ililVcn  hi  aiiil  -lii  ii'.-ih  were  tried  in  the  <-\piTitiiriit,  and 

coiniilums  ui  ie  :iliaj;  liK  vi  foie  one  can  hardly  cApetl  ihat  the 
pilot  in  actual  llitiht  would  be  liipuiile  i.l"  e.xertinj:  such 
pn\v«iires,  iiltlioii^h  a  sl>ii!.ii1  |  ili'l,  iii  a  -late  of  fri^'iit.  may 
exert  even  ^'i  i-aier  l'orc< -■. 

In  nearly  every  niaciiini'  uJi«r< 
is  ijuitc  coiunion  practiie  to  pivot 
rails,  as  shown  in  Kit:.  17.  at  a 
ptiiiit  »o  lliilt  the  ilistani'e  from 
the  axis  ol  the  yoke  to  the  axis  of 
ilii-  islii<-l  is  from  I'  j  to  2  times 
the  distance  from  liuj  yoke  axis 
to  the  cable  mnneetions.  This 
prai  tice  varies,  however,  with  dif- 
Icrent  types  of  machines. 

Wkile'tlie  Dep.  control  ia  veiy  re- 
liable, it  ia  bulky  and  neeesailates 
a  wide  body  to  pravent  cxaaqpiag 
the  pilot.  The  stiek  coatrvl  Ina 
proven  its  worth  abroaiL  It  ia 
much  lighter  and  less  eompUeated 
and  requires  less  width  of  body, 
for  the  same  radius  of  operation 
given  hy  the  Dep.;  it  also  has  the  advantage  of  being  mounted 
to  the  lloor  thereby  relieving  the  seat  rails  of  considerable 
stress, 

For  laigr  iriathitits  the  Dei>.  control  i*  preferable  and  can 
be  installed  without  fear  ol  any  cratnpitiLr.  as  the  body  is 
iieees.-'arilv  of  snnicieiit  width  to  |ieruut  the  niuuiitinf;  of  the 
\.iU>'  -<i  as  Im  alliAv  tor  a  roomy  cockpit. 

It  IS  at  utiiL-  I'Mileiit  from  the  tests,  that  every  precaution 
shonM  lie  taken  to  >1i'<i;^'ti  the  M'ni  iail>.  \ > ike  aoil  ssat  Con- 
nections, so  as  to  give  a  good  margin  of  safety. 

Considering  the  atrcssee  imposed  npon  the  seat  nils,  due  to 
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•iTi  ri   of  1  i  iili  fi.)i  t   oil   tile  [><"\s    lit   the  pilot  in 

mjint:  oiM  of  a  loop  or  steep  dive,  we  Hud  tliat  the  sliresses 


five  or  aix 


that  of  the 


iiias  lie  iii<  l  eased  to  as  Dmeh 

norti-.il  Kp;>ii. 

That  t  i.  -i  -.I'l  -1-  an-  Worthy  of  serious  consideration  is 
evidenced  tiy  llie  tact  that  only  recently  a  pilot  in  coming  out 
of  a  loop  wa.s  forced  entirely  through  the  scat,  but  regained 
control  in  time  to  land  the  nuiehiue  safely.  The  luouiitir.g  of 
seats,  seat  rails,  control  leversj  and  foot  bars.  <leserve  every 
consideration,  for  the  dangers  of  a  weak  control  system  are 
unlimited. 

In  mounting  rudder  bars,  some  provision  should  Ih<  made 
for  adjatting  same,  as  the  lengtlis  of  pilotM'  U'gv  vary  with 
their  .stature.  Quite  often  flights  of  several  hours'  duration 
are  iX'quired,  and  nothing  is  more  tiresome  than  being  com* 
polled  to  hold  the  legs  for  long  periods  in  an  overstretched  or 
a  cramped  podtion ;  therefore,  no  effort  should  ba  spared  in 
making  tlie  pilot  comfortaMe. 
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Comparative  Tests 

By  Alexander  Klemin 


of  Wing  Sections 

and  G.  M.  Denkinger 


Tn  Avunoir  and  Akboitaotical  Emnmnnifo  for  Ajpril  16^ 
1917,  were  given  the  reeulte  of  tests  on  six  U.  &  A.  iraigtM* 
tions.  In  view  of  the  variations  in  ettteiency  with  witt  of  moM 
and  wind  velocity,  no  true  coni|>arison  can  be  made  between 
such  MM-tions  and  others  in  common  use  unless  the  tests  ere  ell 
mjidc  on  tijf  saiuc  s;.-r  of  model  and  at  the  samp  wind  speed. 
To  make  such  comparison  pos^sible  tosts  have  recently  been 
carried  out  at  the  Massachusetts  Iii-^litiUc  of  Teclmology  on 
the  K.A.F.  3,  K.A.F.  (i  and  Eiffel  :i'J  .•^■cliou!,. 

'1  l»--e  sections  have  been  dewnlx-il  in  numerous  publications 
siiK-e  their  first  iKSiie,  and  the  exact  dimensions  are  also  given 
HI  Ike  Oct.  1, 191(1.  ]^<i:f  of  Aviation'  ssn  Aeronaittu-ai,  Ekoi- 
.\t;KHiSO.  In  Table  1  are  tabulated  values  of  Ky.  K,,  L/D, 
and  positions  of  the  t'.P.  In  t'lu.  1  arc  u'ixen  tlic  curves  for 
A',  andiC«  for  the  various  sections,  and  Fig.  2  those  lor  L  'l>. 

It  will  be  noted  that  the  vaUies  of  Kp  check  very  closely  witli 
the  Euvomui  reenlti  in  eveiy  case,  but  tbat  the  figaies  for 
L/D  mn,ia  the  «■■•  of  die  BAJ*.  ninflr.  li^tw  than  the  orig- 


inal ooee,  while,  -m  the  other  hand,  the  Eiflbl  38 
tested  at  the  M.I.T.  gave  a  natinwin  Tela*  maikedly  iafbrior 
to  that  obtained  by  M.  WUL  for  a  eimilar  wing. 
The  M.I.T.  teate  wen  all  nut  at  a  speed  of  30  in.pJk,  and 

the  models  used  were  18x3  in.,  whereas  the  tests  made  the 
National  Physical  I-aboratory  on  the  R.A.F.  winp  were  run 
at  a  speed  of  only  30  ft.  per  see.,  and  the  models  were 
lo  X  2V2  in. 

Eiffel's  model  was  35.4x5.9  111.,  and  Ihnc  tots  were  made, 
at  speeds  of  22.4,  44.8,  and  67.2  m.p.h. 

Fast  experiments,  as  well  a-s  those  now  under  consideration, 
:ii<licat<j  that  the  value  <jf  h\  in  a  wing  is  virtually  inde- 
pendent of  the  »'we  of  the  wiuir  and  the  wind  speed,  but  that 
A',  depends  on  VL,  and  deeri'iiM  -  a-  17.  incn  i-. 'I'lie  ma-r- 
nilude  of  this  effect  varies  in  diH'erent  wnius,  and  is  very  Iart,'e 
in  tlie  KilTel  The  value  usually  <|uo!ed  are  those  for  tiie 
highest  speed,  which  showed  a  maximum  of  18.4,  but  the 


naauna  tut  46  and  22  iD.p.h.  were  only  19.9  and  13.4,  respw- 
tively^      laet  ^or*  being  inferior  to  that  obtained  at  M.LT. 
It  n  evident  firom  this  that  the  superiority  of  the  Eiffel  32 

section  is  more  apparent  than  real,  and  ifuit.  for  tc«ts  under 
similar  low-speed  conditions,  there  are  several  sections  wbieb 
are  superior  to  it  in  every  way,  aerodyneaueoUy  epwkiin. 
except  as  regards  the  CP.  travel. 

It  is  impossible  lo  la;.  with  certainty  what  the  relatioiu 
Would  be  at  the  speiuls  used  in  flight,  since  the  ellect  of  speoi 
on  the  drift  cwflicieui  of  the  KitTel  '.i'2  is  so  very  great  ilmt  it 
is  improbable  that  any  of  the  other  sections  would  iDcresM 
their  maximum  values  of  L/D  in  so  high  a  degree  for  a  cbangt 
of  veloiNty  from  30  to  70  or  more  miles  per  botur.  On  the 
uthcr  hand,  the  EiflU  32  baa  the  dioadvanlaga  of  a  bnr  htt 

eoell!<';en[. 
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Aviation  fingines  with  Particular  Reference  to  Benz  and  Mercedes  Types 

By  E.  H.  Sheribondy 


It  wM  agr  gMd  totaaa  to  Mem  ffon  tbe  Baron  Charisg 
Hoard  two  cngiiiM  from  airplanes  which  were  shot  down  in 
nance  during  tte  lact  year.  These  engines  I  have  ba<i  dis- 
mantled, and  am  now  able  to  give  full  partaeolara  of  tbe  170 
h.p.  Benz  and  one  of  the  Mercedes  type,  whidi  ifl  a  tvm-sizi 
and  whieh  was  prohably  buil'  by  Ik'nault. 

The  Mercedes  Engine 

TIm  in  kp.,  six-cylinder  Ifereedee  en^e,  wfaieh  ia  S^^hui. 
bora  Md  9A-iar  stroke,  won  all  tbe  important  places  in  tbe 
Kaieer  prise  eontesi  with  tbe  exception  of  the  first  prize,  wbieh 

wont  to  ttio  Benz.  The  Mercedes  coni|inny  starlwl  with 
smalkr-SLzed  cylinders,  namely,  3"/„-in.  bore  and  oV^  i"- 
Stroke,  six  cylinders.  Tlic  principal  iVatiin's  of  tlu?  dcsigr)  arc 
forged  steel  (flinders,  with  forged  steel  elbows  for  gaa  pas- 
prewiicf  etcel  water  jacket^  wfaieh  wfaen  welded  to- 


Kio.  1.   Twin-Six  Mkhckhls  Emjine 

eether  form  the  cylindor  n^-^einbly,  the  usi;  oi  jniiincil  ovor- 
Besd  valves  oiieratcd  by  rnt?ans  of  an  overhead  cam  sbaft 
through  rocker  arms  whicli  multiply  with  the  motion  of  tlit^ 
cam.  By  the  use  of  steel  cylinders,  not  only  is  the  wciglit 
greatly  reduced,  but  certain  freedom  from  distortion  through 
nnequal  sections  is  secured,  and  leaks  and  cracks  arc  entirely 
avoidad.  The  construction  is  necessarily  very  (<x]iengivt!.  In 
th«  detaik  of  this  construction  there  BUS  a  number  of  impor- 
tant things,  such  as  finislied  gas  paeaap%  water-cooled  valve 
and  a  very  small  mass  of  metal,  wfaieh  is  water^oted 
odiac  the  eperk  ^ug.  Of  eoorae^  it  u  neeessary  to  use 
TMrr  V0i  ecManmeioD  in  aviatitm  engines  in  order  to  secure 
hivB  peiwer  and  eoeoooqr,  and  ewiog  to  tha  £iet  that  aviation 
engiMa  an  walked  at  neaily  their  "■■•■"■ii—f  the  heat  fleiw 


lh»  e^inder,  pjston,  tad  vahae  is  aiaajr  ttnea  hUwr 
ttiat  eneonntaind  in  ewtanoliOe  engines.   It  faaa  Seen 

foond  necessary  to  develop  spedal  types  of  piiitons  to  carry 

the  heat  from  the  center  of  the  bead  in  order  to  prevent  pre- 

ignitiriD. 

In  the  Mercedes  engine  tbe  pistons  have  a  drop  forged  steel 

pin  btm^  and  this  head  is 
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screwed  into  a  eset-iron  skirt  wUeh  has  been  maohined  tnaida 
to  secure  uniform  wall  thickness. 

Tbe  eaibnretor  used  on  this  150  h.p.  Merceries  iii  precisely 
of  tbe  aanw  type  osed  on  tha  twin«z  eagin^  wMeh  sludl  hcM- 
afler  be  desenbed.  It  baa  two  vantari  throat%  in  the  eentar 
of  whidi  is  plaeed  the  inline  apiaj  noade  <hC  eonventional 
type  flxad  sue  eriflecs,  immediately  above  wUdi  are  ptaeed 
two  panel  type  throttles  with  dde  outlets.  An  idling  or 
primary  nozzle  is  arrant  to  discharge  aliove  the  top  of  tbe 
venturi  throat.  The  carburetor  body  is  of  cast  aluminum  and 
is  water  jacketed.  It  is  bolteii  directly  to  the  air  pa.vwge, 
I)!u;sing  througli  the  top  and  bottom  lialf  of  the  crank  case, 
wliioh  )ia.«?es  down  throufjh  th«  oil  rocrvmr.  The  air  before 
rcncliinLT  tiie  ('.■trbnretor  ]'r(>]ier  ba^.  In  sdn.e  extent.  I'ooled  the 
oil  111  till'  crank  cimuiber,  and  has  itist'lf  bei'ii  lieateil  to  a^nist 
in  the  vajiorization.  Tlie  inlet  pipes  tbemselvL-A  arc  eojipcr. 
jVll  the  pas-.agos  between  the  venturi  throat  and  the  inlei  valve 
have  been  careftilly  liMi-jhcd  anri  polished.  The  only  abiioriiial 
thinf»  in  tbe  desipi  of  tlii<  ens:ine  is  the  short  eonneelinitr  rod, 
wbicli  is  considerably  less  than  twice  the  stroke  and  would  be 
considered  very  had  jiractiM  in  motor-car  engines.  A  short 
connecting  rod,  however,  i>osses8es  two  very  real  virtues,  in 
that  it  cuts  down  height  of  tbe  engine,  and  the  piston  passes 
over  the  bottom  dead  eeoter  nmeh  man  aiowly  than  with  a 
long  rod. 

Other  features  of  the  desipu  are  a  very  stiff  crank  case,  both 
halvea  of  wbieh  are  bolted  together  by  means  of  long  through 
bolts;  the  erank  sbaft  mun  beaiings  are  seated  in  the  lower 
half  of  tbe  eaaa^  instead  of  in  the  omal  eaps,  and  no  provuion 
it  mads  fbr  takuif  np  tha  laain  bearings.  The  Uereedes  com- 
pany  vses  a  plongsr  topo  of  jMimp  havfaig  medianieBlly  oper- 
ated phrton  valves,  and  It  ia  driven  by  means  of  worm  gearing. 

The  overhead  cam  shaft  construction  is  extremely  light.  The 
ram  shaft  i.s  mounted  in  a  nearly  cylindrirni  east  bronte  case, 
and  is  driven  by  means  of  bevel  gears  from  the  crank  shaft. 
The  vertical  bevel  Rear  shaft  through  which  the  drive  is  taken 
fnim  tbe  crank  shaft  to  the  cam  shaft  operates  at  oin-  and  one- 
half  times  tbe  crank  sbaft  spocd.s,  and  tbe  redmlioii  to  the 
half-time  cam  shaft  is  sociircd  throu^rh  a  pair  of  bcvc 
this  vertienl  shaft  there  are  niounte<l  tiie  uater  pniii] 
bevi-1  t:iAn'  for  driviiif;  two  rii/iL'nt'ti  s.  The  water 
mounted  on  this  shaft  lenils  to  steady  the  dri\e  nto 
vibration  in  the  [jearinp. 

Fiii.  1  ilhisirates  lh(>  latest  type  of  a\  iation  engine  biiili  by 
the  Mercedes  company  conri'nun>,'  whic  l.  atiy  intonmiliun  lia^ 
been  available.  This  engine  is  an  evolution  from  a  number  of 
earlier  types,  tbe  first  of  which  was  put  into  operation  in  1912. 

Tbe  largest  Meree«leii  engine  has  recently  bad  its  horse> 
power  increased  to  176  h.p.  at  1450  r.p.m.  This  general  design 
of  engine  has  been  the  foundation  for  a  great  many  other  avia- 
tion  engine  designs,  some  of  which  have  i>roved  very  suecees- 
ftdf  bnt  none  of  wbieh,  in  the  writer's  estimation,  is  eqosl  to 
0»  original. 

The  Renault  Engine 

Till!  next  engine  to  he  considered  is  the  V-type,  twin-six 
lienaiilt  of  4T';:-in.  bore  and  6i^,-in.  stroke.  Tbe  tlrst  im|K>r- 
tant  pceuUarity  of  this  dcsi^'ii  is  the  sninll  an^rle  between  the 
rylindcrJ,  which  is  only  47^2  deg.,  enabling  the  body  to  be 
considerably  narrowed  in  width,  thus  reducing  the  head  re- 
sistance. The  cylinders  are  almost  a  duplicate  of  the  Mercedes 
design  of  steel  cylinder,  with  the  exception  thnt  the  elbows  in 
which  the  valves  are  inserted  arc  not  so  carefully  desiirned, 
and  tlie  water  jacket  is  carried  around  only  one  side  of  the 
axhsust  valve  stem,  whereas  in  the  Mercedes  the  water  jacket 
eompletely  snrrounds  tbs  exhaust  valve  stem.  It  appears  to 
be  absolutely  essential  to  cool  the  exhavst  valve  aa  mnah  aa 
possible,  since  pre-ignition  is  likdy  to  oeeor  ahn^  from  one 
of  three  souroea— the  sparic  phig.  which  ii  flw  aidi  ofteader; 
the  exhaust  vahre  or  the  center  ex  the  piston  bead.  There  are 
two  valves  per  cylinder,  2%-in.  in  diameter. 

It  is  important  in  aviation  engines  to  have  eoaaiderahla 
width  of  seat,  as  it  ^rreatly  assists  in  carrying  the  heat  off  the 
exhaust  valve.  The  end  of  the  valve  stem  is  threaded  to  carty 
the  apring  enp  and  lock  not.  Each  of  tha  cyUader  bands,  tO' 
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getlier  with  tin*  head,  are  luai-hined  fnttii  a  furled  bar.  after 
which  the  intake  and  exiiuiihl  elbows  an-  weldwl  on.  and  finally 
the  pair  of  evlindi-is  are  ein  iised  in  a  jaeket.  whieh  is  welded 
up  from  Ihree  piti-t's  of  si«t'l  approximately  '/^-in.  thick.  The 
cyliniler  walls  themselves  are  '  ,,-in.  tiiiek.  A  standard  Iwo- 
bolt  flange  is  used  for  all  intake  and  exhaust  port  connections, 


Fii..  2.  Twix-Srx  IJknai  i.t  Kx»;isk.  iho.m  Whkc  kki>  Afrplane 

an<l  has  been  niilletl  out  of  sii-el.  The  flanges  are  screwed  on 
to  (he  cylinders  an<l  welded  and  brazed  on  to  the  intake  and 
exhaust  pipes. 

The  pistons  are  of  ca.st  iron,  and  are  the  only  very  heavily 
desipiied  jiieees  in  the  engine.  It  ecrtainlv  seems  that  these 
could  have  t>e<>n  considerably  lightened.  The  piston  carries 
three  concentric  rings,  which  arc  pinned  at  the  ring  gap  and 
have  a  dwp  annular  rib  between  the  bosnesi.  The  pistons  are 
also  unusually  .short.  There  are  eighteen  "/„-in.  holes  drilled 
into  the  skirt,  but  these  holes  must  have  been  drilled  for  oiling 
purpoisos.  as  they  do  not  materially  reduce  the  weight  of  the 
pistons. 

The  conuei'ting  n>ds  are  of  the  articulated  type,  and  the 
short  un\  i-  alleriiiilely  arrance<l  from  right  to  left  cylinder 
from  the  front 
of  the  engine  to 
I he  back. 

The  conneet- 
ins;  rods  are 
made  of  B.N.D. 
stwl  I-beam  scc- 
lion,  with  a 
tlan<.;c  and  web 
of  approximate- 
ly \  .,-in.  thick- 
ness. In  the 
short  connecting 
rod  both  ends  of 
t  ii  e  hmI  are 
alike.  The 
leiii^th  of  the 
rod  is  U"/,.  i"- 
The  rod  cap  is 
8  e  «•  u  r  e  d  by 
means  of  three 
bolta. 

The  crank 
shaft  is  carried 
in  four  babbitt- 
lined  bronze 
shells,  which  in 
turn  are  secured 
to  ribbed  steel 
bearing  caps. 

The  bearing 
caps  arc  liM>keil 
in   the   top  of 

case  by  mean-s  of  long  I'-iwIts.  such  as  are  sonietinios  used  on 
automobile  spring  saddles.  The  shaft  is  drilled  out  for  light- 
ueits.  but  oil  is  earrieil  from  the  main  bearings  by  means  of 


Fi.i.  :f. 
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thrower  ringM  and  separate  small  steel  pi|ics  to  the  connecting 
hhI  big  cuds.  The  front  end  of  the  crank  shaft  is  splincd  to 
mount  the  starting  gear  and  accessory  drive.  The  bottom  half 
of  the  crank  case  i.s  illustrated.  It  simply  serves  as  an  oil 
pan.  and  has  a  screen  separating  it  into  two  partition.s.  The 
water  pump  is  niounte<l  on  (he  front  of  the  engine  from  tl* 
bottom  half  of  the  crank  chamber.  The  water  is  piped  to 
either  side  of  the  engine;  copper  pipes  and  rubber  conncctiitijs 
are  iiiter|H>sed  to  prevent  cracking  joints  due  to  vibration. 

The  rnrburelor  difTcrs  from  the  Mercedes  only  in  (hat  it  usa 
a  single  tluat  chamber  instead  of  two  float  chambers.  There 
art'  two  carburetors  mounted  on  either  side  of  the  engine, 
boiled  to  either  side  of  the  crank  case  by  means  of  long  studs. 
Tiie  intake  pii'es,  whieh  are  fastened  by  means  of  unions  to 
the  carburetor,  are  made  of  copper  tubing. 

The  carburetor  has  a  pair  of  primary  nozzles  and  a  pair 
of  sei-ondary  nozzles,  and  an  auxiliary  air  valve,  which  con- 
sists of  an  aninilar  ring  mounted  on  concentric  with  a  ventari 
throat.  It  would  seem  (hat  (his  auxiliary  air  valve  was  a  dan- 
gerou-s  conH(ruction  to  go  up  in  the  air  with,  as  it  is  very  likely 
to  stick. 

The  oiling  system  is  extremely  simple.  Oil  is  to  be  carried 
(liruugh  cast  ducts  in  the  front  and  rear  compartments  of  the 
■■rank  cliamber  to  the  main  bearings.  It  is  also  carried  from 
these  duets  througii  two  copper  tubes  uji  to  the  overhead  cam 
cjise  an<l  passes  through  the  cam  shaft  <?ase  from  (he  propeller 
to  the  starting  end  of  the  engine,  and  returns  down  through 
the  distributing  gearing  case  (o  the  oil  sump. 

The  valve  gear  is  of  very  elabora(e,  expensive  design.  The 
main  scheme  of  the  construction  is  to  use  a  light  steel  (ube, 
carried  on  the  studs  from  the  cylinder  head,  which  is  slotted 
to  take  bronze  cages  from  both  the  cam  shaft  bearings  and 
roi-ker  arm  mounting.  The  rocker  arms  are  arranged  to  mnl- 
tiply  the  cam  motion  so  that  (he  valve  opens  ,Vi  in.  The  cam 
shafts  are  driven  through  straight  bevel  gears,  and  the  inclined 
shafts  which  drive  the  cam  shafts  operate  at  three  times  cam 
shaft  8pee<l.  The  high  sjieed  of  these  shafts  and  the  resultant 
lowering  in  torque  on  them  allows  their  weight  tu  be  consid- 
erably decreased. 

At  first  sight  it  would  seem  that  the  construction  is  a  very 
complicated  and  expensive  one,  but  this  nrrnngcmeiit  turns  out 
cheaper  and  very  much  lighter  than  where  a  train  of  spur 
gears  is  use<I  for  driving  magnetos,  cam  shaft-s,  etc.  Tb* 
T'eugcot  company  introduced  the  use  of  spur  gears  for  over- 
bead  cam  shaft  driving,  anil  (his  cons( ruction  has  been  copied 
by  Sunbeam,  Wisconsin  and  Packard.  In  a  twin-six  or  an 
eighteen-cylinder  motor,  the  number  of  gears  necessary  with 
this  gearing  arrangement  fonns  a  maze  of  complicatioM. 
There  are  four  magnetos  mounted  on  the  same  axis,  each  psir 
being  driven  through  a  spur  gear,  which  in  turn  meshes  with 
a  spur  gear  which  is  slidably  mounted  on  a  aplined  magneto 
drive  shaft.  The  magneto  drive  shaft  terminates  at  its  for- 
ward en<l  in  the  sleeve  of  n  bevel  gear,  and  is  helically  spliiied 
into  the  bevel  gear  so  that  when  longitudinally  displaced  the 
shal't  is  nls<»  angularly  displaced.  This  construction  is  quite 
costly,  but  is  the  best  one  the  writer  has  seen,  since  it  avoids 
a  lot  of  coniieelions  to  magneto  breaker  boxes,  and  also  insure 
a  spark  of  the  same  intensity,  regardless  of  whether  the  igni- 
tion is  advaiK-ed  or  retarded. 

At  the  front  end  of  the  crank  shaft  there  is  mounted  «n 
aluminum  six-cylinder,  air-starting  motor,  which  engages  the 
crank  shaft  by  means  of  an  overrunning  clutch.  This  air- 
starting  motor  has  a  single  inlet  discharge  valve  for  six  cylin- 
ders of  the  rotating  disc  type.  There  is  also  built  inlcgnl 
with  this  starter  a  luind-starting  gear  and  the  starting  magneto 
drive. 

The  Benz  Engine 

In  the  Kaiser  prize  contest  for  aviation  engines,  a  four- 
cylinder  Benz  of  o'  g  x  TVb  in.  won  first  prize,  developing  103 
b.h.p.  at  1J1H)  r.p.m.  The  fuel  consumption  was  .462  lb.  p«r 
horsepower  hour.  Total  weigh(  of  (he  engine  was  337  lb. 
The  oil  cotisum))tion  was  .04  }  lb.  per  horsepower  hour.  This 
engine  was  afterward  expanded  into  a  six-cylinder  design,  and 
three  different  sizes  were  built. 

The  three  sizes  were  rated  at  8,').  100  and  150  h.p.,  re^i^- 
lively.  We  shall  particularly  consider  the  largest,  which  h« 
six  cylimlers,  5' i<  x  7i',-,  in.,  and  which  weighs  .510  lb.  complete 
The  fuel  consumption  is  .")0  lb.  |>cr  horsepower  hour. 

The  Benz  cylinder  is  simple,  straightforward  and  a  very 
reliable  «iMist ruction,  and  not  particularly  dillicult  to  manu- 
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facture.  The  cylinder  is  east  of  iron  without  a  water  jacket, 
but  including  45  dep.  elbows  to  the  valve  ports.  The 

cylinders  are  machined  wherever  pos-sible,  and  at  other  poiota 
have  been  hand  Bled  and  scraped,  alter  which  a  jacket  which 
is  pre8se<l  in  two  lialvt's  is  i;as  welded  by  nieans  of  short  pi|»eK 
Welded  on  to  the  jacket.  Tlie  iMtttiun  und  top  of  the  cylinders 
become  water  galleries,  and  by  lliis  means  separate  water 
pipes,  with  their  attendant  weight  and  complications,  are 
eliminateil.  Rubber  rinpi  held  in  aluminum  clamp.s  .serve  to 
connect  the  cylinders  top-thcr.  The  whole  construction  turns 
out  very  neat  and  lijjiit.  The  cylindt-r  walls  are  vli-in.  thick, 
and  the  combustion  chamber  is  ot  cylindrical  pan-cake  form. 

In  order  to  insert  the  valves  into  tiie  cylin<ler,  the  valve 
stem  is  made  with  two  diameters,  and  the  valve  has  to  be 
cocked  to  insert  it  in  the  piide.  which  has  a  bronze  bu.shing 
at  its  upper  (>nd  to  com|)ensate  for  the  smaller  valve  stem 
diameter.  The  valves  are  operate«l  through  a  pusli  rod  and 
rocker  arm  construction  which  is  exceedingly  light.  Rocker 


Fig.  4.   Pistox.  t'oxNEtxiKc  Rod,  Piston  Pim,  Ett.,  or  150 
H.P.  Rf.nz  Knoine 


arm  supports  are  steel  stud-s  with  enUrged  heads  to  take  a 
double  row  ball  bearing.  A  ndlcr  is  mounted  at  one  end  of 
tlu>  rocker  arm  to  impinge  on  the  end  of  the  valve  stem,  and 
tlie  ntcker  arm  has  an  adjustable  globe  stud  at  the  other  end. 
The  push  rods  are  light  .steel  tubes,  and  have  a  hardened  steel 
cup  at  their  upper  end  to  engage  the  rocker  arm  globe  stud, 
and  n  hardened  steel  globe  at  their  lower  end  to  socket  in  the 
roller  plunger. 

The  cam  shaft  is  hollow,  and  there  is  a  spiral  gear  made 
integrally  with  the  shaft,  in  about  tlic  center  of  its  length, 
for  driving  the  oil  pump  gear.  There  i.s.  in  addition  to  the 
intake  and  exhaust  earns,  a  set  of  lialf-eompresusion  cams.  The 
shaft  is  moved  longitudinally  in  its  bearingH  by  means  of  an 
eccentric  to  put  tliesc  cams  into  action.  At  the  fore  end  of 
the  shaft  is  a  driving  gear  llangc-,  which  is  very  small  in  diam- 
eter and  verj-  thin. 

The  .seven  bearing  crunk  shaft  is  finished  all  over  in  a  beau- 
tiful manner,  and  the  shaft  out  of  the  particular  engine  we 
have  shows  no  signs  of  wear  whatever.  Through  both  the 
crank  pin  and  main  bearings  there  is  drilled  a  hole,  and  the 
crank  cheeks  are  |>lugged  with  solder.  The  crank  cheeks  are 
also  built  to  convey  the  lubricant  to  the  crank  pins.  At  the 
fore  en<i  of  the  crank  cheek  there  is  pressed  on  a  spur  driving 
gear.  There  is  screwed  on  to  the  front  end  of  the  shaft  a 
pie<'e  which  forms  a  bevel  water  pump  driving  gear  and  the 
starting  dog.  At  the  rear  end  of  the  shaft,  very  close  to  the 
propeller  hub  momiting.  there  is  a  double  thrust  bearing  to 
take  the  propeller  thnist. 

L*ing-shouldered  studs  are  screwed  into  the  lower  portion 
of  the  case  and  pa.<>s  clean  through  the  bottom  lialf  of  the  case. 
The  case  is  verj-  stiff  and  well  ribbed.  The  three  center  bear- 
ing diaphragms  have  double  walls.  The  center  one  serves  as 
a  duct  through  which  water  pipe  pas-ses,  and  those  on  either 
side  of  the  center,  from  the  carburetor  intake  air  passages,  are 
enlarged  in  sections  at  one  side  to  take  the  carbui-etor  barrel 
throttle. 

The  pistons  are  of  cast  iron,  and  carry  three  concentric 
rings,  in.  wide,  on  their  u|iper  end,  which  are  pinned  at 
the  joint.  The  top  of  the  [liston  forms  the  frustum  of  a  cone. 
The  lower  portion  of  the  skirt  is  machined  inside.  Riveted  to 
the  piston  bead  is  a  conical  diaphragm,  w^hich  conta<-t9  with  the 
piston  pin  when  in  place  and  serves  to  <>arry  the  heat  off  the 
center  of  the  pi.ston. 

In  Fig.  4  are  shown  the  parts  of  the  pi.ston  and  connecting 
rod  assembly,  and  it  will  be  observe*!  that  the  roils  are  tubular 


and  have  a  four-bolt  construction  on  the  big  end,  babbitt-lined 
bronze  bushings,  and  are  lo<'ked  in  place  by  means  of  connect- 
ing rod  bolts,  which  pass  through  the  sides  of  the  bushings. 
The  piston  pin  has  a  hole  bored  straight  through,  and  is  re- 
tained in  the  piston  by  means  of  a  threaded  taper  pin  which 
screws  into  the  piston  pin  boss.  The  end  of  the  pi.ston  pin  ia 
slotted  so  that  the  taper  pin  expands  the  end  of  the  piston  pin 
and  forms  a  verj-  certain  retention. 

The  oil  pump  aaVH-mbly  comprises  a  pair  of  plunger  pumps 
which  draw  oil  from  a  separate  outside  pump,  and  constructed 
integrally  with  it  is  a  gear  pump,  which  delivers  the  oil  imder 
about  sixty  pounds  pres.snre  through  a  set  of  copper  pipes  in 
the  base  to  the  main  bearings.  The  plunger  oil  pump  shows 
great  refinement  of  detoil.  A  worm  wheel  ond  two  eecentrico 
are  machined  up  out  of  one  piece  and  serve  to  operate  the 
plungers.  This  Henz  engine  de.sign  is  the  most  attractive 
fnmi  the  manufacturing  standpoint  of  any  the  writer  has  seen, 
but  the  progress  in  aviation  engines  has  been  so  rapid  tliat  the 
design  of  this  engine  is  already  obsolete. 

The  mean  effective  i)ressure9  secure*!  in  this  engine  were 
probably  never  over  108  pounds,  and  there  are  certain  of  the 
European  engines  that  are  now  giving  .'10  per  cent  higher  mean 
effective  than  this.  In  fact,  the  Benz  company  has  produced 
a  later  design  with  four  valves  per  cylinder  of  the  same  size, 
namely,  SVs  in.  s  TiV  in.,  which  gives  2*25  li.p  at  1500  r.p.m. 
No  details  of  this  constnietion  are  available  so  far  as  is  known. 

The  A ustro- Daimler  Engine 

One  of  the  fin>t  very  successful  aerial  engines  which  waa 
developed  in  Europe  is  the  Austro- Daimler,  which  was  built 
after  the  designs  of  Porsche.  The  Hrst  had  four  cylinders, 
4%  X  ,'>V2  in.,  bore  and  stroke,  with  cast-iron  cylinders,  over- 
head valves  operated  by  means  of  a  single  rocker  arm,  con- 
trolled by  two  cams,  and  the  valves  are  closed  by  a  single  leaf 
spring,  which  oscillates  with  the  rocker  arm.  The  cylinders 
are  cast  singly,  and  have  either  eoi»|>er  or  steel  jackets  applied 
to  them.  The  four-cylinder  design  was  afterward  expanded 
into  the  six-cylinder  design,  and  still  later  a  six-cylinder  en- 
gine,      X  6vii  in.,  was  developetl.   This  engine  used  an  offset 


Fig.  5.    KorK-CvLisDER  At-stro-Daimler  Enoive 

crank  shaft.  The  Benz  also  uses  an  offset  camshaft  which  im- 
proves the  valve  operation  and  changes  the  valve  lift  diagram. 
In  my  estimation,  tlie  intake  pipe  and  carburetor  arrangement 
on  the  Austro-Daimler  are  the  best  of  any  of  the  aviation 
engines. 

The  lubrication  also  is  different  from  any  other  aviation 
engine,  since  individual  high  presHure  metering  pumps  are 
used  to  deliver  fresh  oil  only  to  the  bearings  and  cylinders, 
as  was  the  custom  in  automobile  practice  some  ten  years  ago. 
Effect  of  Offset  Cylinders  Relative  to  Crank  Shaft 
Two  of  the  engines  described,  the  Benz  and  the  Austro- 
Daimler,  use  the  offset  crank  shaft  construction,  and  this  haa 
for  a  long  time  been  quite  common  in  German  and  Belgian 
construction.    Offsetting  tiie  crank  has  two  effects,  one  to  cut 
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down  tbe  gaide  pressure  of  the  piston  and  cylinder,  and  the 
other  (which  is  purely  a  secondary  effect)  of  lengthening  the 
stroke  of  the  piston  a«  the  offset  is  increased  with  any  given 
orank  pin  rirclo. 


Fig.  C.   Six-Cylinder  Austro-Daimler  Enoinb 


Sizes  of  Enfsines  Required 

It  begins  to  be  more  and  more  ap))arent  that  engines  of  lees 
than  200  h.p.  have  only  a  limited  field. 


In  connection  with  tbe  ideas  that  seem  to  be  cropping  up  in 
Home  quarters  relative  to  fltandardirottion  of  aeronautic  engines, 
I  wish  to  utter  a  warning. 

What  we  need  immediately  in  America  is  a  large  number  of 
training  planes;  but  we  also  will  have  to  have  battle  planee 
driven  by  engines  that  are  not  equal  to,  but  superior  to,  those 
possessed  by  the  enemy.  The  real  danger,  in  my  estimation, 
iH  that  the  evolution  of  our  engineering  will  not  bo  fast 
enough.  We  have  not  as  yet  enough  clever  minds  engaged  in 
these  channels,  and  we  have  not  had  stimulus  for  this  sort  of 
work.  We  have  always  had,  continually  in  the  past,  that 
s|>«eter,  cost,  staring  us  in  the  face.  A  lieutenant  in  the  Brit- 
ish Royal  Flying  Corps  said  recently  that  there  was  no  ques- 
tion of  price  at  all  if  nn  engine  would  "  deliver  the  goods."  A 
very  great  deal  has  been  done  toward  -lecuring  high  horse- 
power weight  efllciency  by  nieanK  of  lightening  the  various 
parts  of  the  structure,  and  I  feel  very  certain  that  in  a  grcai 
many  particulars  this  line  of  thought  has  reached  its  limit. 

The  really  important  thing  about  aeronautic  engin<-s  frtAj 
now  on  is  going  to  be  the  number  of  cubic  feet  of  mixture  per 
minute  that  they  can  handle,  and  in  connection  with  four- 
stroke  cycle  motors  this  points  out  the  necessity  of  using 
relatively  high  speeds.  The  mean  effective  pressures  arrived 
at  in  the  Sunbeam  engines  are  within  l.'i  per  cent  of  the  the- 
oretical masiraum.s  that  are  posvsible,  and  while  there  may  bt 
^me  improvement  secure<l  in  the  future  in  the  matter  of 
horsepower  weight  efliciency  by  means  of  further  reftnetnent 
in  the  mechanical  construction.  I  believe  that  it  is  now  neces- 
sary to  ring  in  some  changes  upon  the  cycle  of  operation.  This 
should  be  a  splendid  opportunity  to  try  out  sujier-compreswirin 
and  super-charging  schemes  of  one  sort  or  another,  and  |«»8- 
sibly  for  those  who  have  energy  to  try  it,  the  two-stroke 
engine,  with  its  maze  of  new  problems,  stands  as  an 
opportunity. 


Blowers  for  Ballonets 


A  few  months  ago  the  N'avy  Department  awarded  contracts 
for  the  c(m>lniction  at'  several  "  Blimps,*'  a  type  of  non-rigid 
dirigible,  similar  in  general  design  to  those  now  being  used 


Fui  1 


so  successfully  by  tbe  Allies  xor  scouting  and  coast  defense 
purposes. 

The  trimming  of  a  dirigible  deficnds  either  upon  the  manipu- 
lation of  horizontal  rudders,  the  releasing  of  water  from 


»mall  containers,  or  by  the  shifting  of  air  between  ballonets 
or  small  balloons  located  near  the  bow  and  stem,  inside  of  tbe 
gas  envelope. 

Tbe  air  used  in  the  ballonets  is  handled  by  a  blower  system 
consi-sting  of  a  small  gn.Koline  engine  of  the  motor  cycle  type, 
developing  approximately  '2  h.)>.,  and  a  Multivane  blower. 
The  blower  is  driven  by  a  V-belt  or  clutch,  as  conditions  de- 
termine. 

The  B.  F.  Slurtevant  Company  of  Hyde  Park,  Boston. 
Mass.,  has  developed  a  spe<'ial  dirigible  bhiwer  ( Fiir.  1 1 
for  this  purpose.  The  e-\cellent  performance  of  this  blower  is 
well  illustrated  by  the  test  (Fig.  2)  witne?wed  and  signed  by 
a  Govemtnent  Inspector.    A  large  number  of  these  blowers 


Fi.;.  2 


have  been  deliveretl  by  the  Sturtevant  Compaoy,  and  will  be 
instalbnl  in  all  of  the  Government  "  Blimps  "  now  on  order. 

The  iiousing  consi.sts  of  two  aluminum  eastings,  which  are 
remarkable  from  a  construction  standpoint,  being  oilly  % 
thick.    The  hanger,  to  which  the  housing  is  attached,  is  also 
made  of  aluminum,  and  contains  two  ball-bearings,  which  sup- 
port the  driving  shaft.    The  Ian  is  of  tiie  overhung  type. 
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The  £Gonoiiiical  Arrangement  of  Dry  Kilns* 


By  Thomas  D.  Perry 

of  th«  Grmd  Aajmlt  VmMw  Warh» 


TIii>  selection  of  n  »lry  kiln  for  any  plant  iiivi>lvc>.  a  number 
i)f  I  oii!siilcr:itions  and  uttiially  rfsnllji  in  n  comproniise  belwijen 
the  ideal  from  a  kiln  standpoint  and  tiie  pliutt  owner's  ilt  sircs. 
In  ord«r  to  i^inipliTy  tht  CODtpromMe  and  prornuUr  lK-(tfr 
I'llifieitey  tlu-  lolhiuinfT  au^geotions  an-  ofTcnMl  t<t  niriT»£( 
nDiiiiUat'iiircrs  rt'lative  the  installation  of  dry  kilus. 

Tue  day  of  \hx§fi  nngle  kiln  units,  from  .'>0  foet  to  100  £««t 
isquare,  i«  gone,  ita  place  being  taken  by  the  battery-  of 
iiaiativcly  amaU  unit  kilna.  M«d«n  lumber  manutaeturing  in 
iiiirpUiDea  as  wdl  aa  otber  linn  tenda  toward  divcmlled  kinda 
and  thieknenca  of  lumbcn  EltMguts  dcmaod^  that  each 
variety  b«  mgregatcd  and  giv«D  difllmnt  tnataienL 


Tlip  inodtTti  and  cdirii'iit  type  of  kiln  is  the  battery  of  unit 
box  or  single  cliartro  kiliiii  as  shown  in  Fiji.  2.  The  initial 
Cost  may  be  a  little  hifrlier  but  the  economy  of  operation  is 
mueh  (rrealer.  in  this  type  of  kiln  the  IuiuImt  is  segregated 
iitto  kinds,  thieknesses  and  deppees  of  wetness.  The  total 
holding  raparity  of  kilns  shown  in  Figs.  1  and  2  is  the  tMne; 
2t)  kiln  cara  or  Zo.tKW  feet  of  one  ineh  lumber. 

Ill  (he  box  kiln  one  unit  is  tilled  nt  a  time,  then  closed,  and 
the  entire  eon  tents  aubjected  to  an  initial  high  humidity  and 
low  tempetwture  and  theae  gradHsUy  modifled  by  inemaing 
the  heat  and  n>duiMng  the  humidity  m  ahown  en  the  gntphie 
ehaft.  At  any  tim^  tho  entire  interior  of  the  kiln  \m 


1 


1  \ 

j 
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The  type  of  long  |»ro)n-essive  kiln,  a))proxiniately  20  iWt 
wid.»  by  120  feel  long,  holdinj;  20  kiln  ears  or  7,'),000  feet 
( H.M  )  of  lumber  as  shown  in  Fig.  1  is  nirely  good  |ir.ii  t  io- 
beeaus«'  few  uianiifaeluriiig  operations  have  sullit-unU,v 
uniform  deniiniil.'-.  With  e.veeplionally  uniform  output  this 
type  may  serxr  ijiiily  well.  The  snti.sfaetory  use  of  a  pro- 
grt'ssive  kiln  <il  iln>  type  rw|uires; 

I.  rnifortuii y  (,1  lumber  put  in  and  uiken  onl. 

II.  A  itiiiii'imm  diiilurbanee  to  kiln  ojierating  eimilitions 
due  to  the  ilnil\  ivriioval,  forwar<iing,  and  insertion  of  one  or 
mor>»  kiln  i  in~  of  lumber. 

III.  An  e-VPwdingly  eareful  regulation  of  heat  to  liave  it 
mild  at  the  londiog  or  entering  end  and  li<jt  at  the  unloading 
end.  Corri-spoiidingly  the  humidity  must  be  high  at  loading 
and  low  at  unloading.  A  kiln  lees  than  HO  feet  long  wQl  not 
permit  tli«  neecasaty  variations  from  end  to  end. 

The  second  point  usually  eaits4>s  a  lot»  of  about  ten  per  cent 
of  the  o|>«rating  period,  including  the  time  neceanry  to  otKil 


Fio.  2 

the  kihi  eo  that  workmen  ean  enter  to  forward  e»is  and  tmtil 
the  intempted  operating  eonditiona  of  heat  and  humidity  are 
natofed.  The  physical  danger  and  diseomfort  to  workmen  in 
entering     hot  a  kiln  on  a  very  cold  or  hot  day  aiv  apparent. 

The  third  point,  the  maintenanee  of  variable  eonditiona  in 

different  parts  of  the  kiln,  is  a  source  of  continual  ditliculty. 
The  careless  or  unintentional  overheating  of  the  kiln  in  (he 
initial  stages  of  drying  will  iiiit<i--i  always  eaus*  serious 
checking  or  casehard*  •ning  <if  the  [utiihi  Kflieien<*y  can  only 
be  attained  by  tri  al  in  l'  each  kind  of  thickness  of  lumlK-r 
according  to  its  special  needs.  C^vuibiuing  iM^veral  kinds  of 
thickpeaB  in  one  kihi  ia  never  deairable. 

•  riic  iircM-m  iirltcl<>  Is  llic  tlilril  of  n  ktI'-h  dliKuulDK  the  vnrloiis 
jiliaxeA  of  nlriilainc  Uiint><-r  Urj'lnft  whii-h  hnv"  Ix'.'ii  citniriliuli'il  l>y  Ilir 
■  ultinr  to  Aviation  .i>t>  AilifiXAi  th  ai.  I':^tii m:kui m.-  Tlie  two  prwwl- 
liiir  arlii-l>-ik.  "  T^'Htlnic  Molnlurc  t'ontvDt  In  l.uint>er ''  nud  "The  CeO- 
trullml  Hatumlpil  .\(inu»plK-r<'  Kx|>:in'<li>h  .Xtctlioil  or  l.uintier  Drylaa*" 
■Ptx*ar*4l  Id  (It*  liutws  <>r  Ausuot  1  sihI  lu.  rcNiK'Ctlvrljr, 


iiiililii 


ti  : :iture  and  humidity. 
i  v]ii  r;iji\  be  used  for  lumber 


sulijfit  to  till  -niii 

Kilns  of  the  pi' ii,'i >■— 1\ i 
pilcil  endwise  (|  !u;ill'  l  t.i  tl  i-  i:iilsi  <ir  cin^swi.se  (transversely 
to  the  rails).    For  work  n-i|inring      li  vai  ious  sizes  of  stock 
as  aircraft  the  endwise  piling  is  preferable,  becau.se  it  lends 
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itself  equally  wdl  to  small  loads  of  short  boards,  extra  long 
load*,  or  the  usual  16  foot  stoek.  Fig.  4  abowa  a  battety  of 
box  kilns  ('<|uipped  for  endwise  piling  with  varioua  kinds  of 
linnber  indicated.  Fig.  2  iriiewe<l  a  aimilar  battezy  equipped 
for  crosswise  piling.  In  the  erosinrise  piled  kiht  the  lumber  ia 
not  so  ai'ees.-iible  as  in  endwise. 

The  methods  of  using  trucks  under  kiln  ears  ia  shown  in 
Fig.  5. 

It  is  rarely  advisable  to  build  kiins  wore  than  10  ft.  high 
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from  top  of  rail  to  under  side  of  ceiling.  Thi«  pemita  loads 
of  lumber  8  ft.  6  in.  high,  leaving  about  9  ft.  for  trucks  below 
and  9  ft.  for  top  clearance. 

"Stickers"  or  "  crossings  "  to  separate  boards  on  kiln  cars 
should  be  not  less  than  1) in.  wide  and  dressed  to  uniform 


Silk  turn  wtih  Vn  miMm  W  track* 


lumber  will  sag  and  b«  dried  crooked.  Devices  similar  to 
those  illustrated  will  guard  this  point.  The  frame  holding  the 
forked  guides  can  be 


raised  and  lowered  to 
keep  even  with  the 
point  where  workmen 
are  piling  lumber. 

All  illustrations 
and  tabulations  are 
ba»ed  on  flat  piled 
lumb«r,  although  cer- 
tain authorities  advo- 
cate edge  piling,  be- 
cau.'se  of  t  li  e  more 
equal  exposure  of  the 
two  side*  uf  everj' 
board,  and  because  of 
the  increased  kiln  ca- 
pacity possible  when 
boards  arc  placed 
with  eilges  cliiNc  to- 
gether. In  edge  pil- 
ing it  is  ditliciilt  to 
dry  without  warping 
or  curling,  its  it  is 
impossible  to  bring  a 
sideways  pressure 
that  will  be  as  effec- 


tive as  dead  weight  to  keep  all 


Fifl.  6 
the  boards  flat. 


Side  view  wrtti  Uiree  cnwnriM  track*  61>"  kmf 

Fig.  5 


thickncsji.  Thick  lumber  requires  stickers  thicker  in  nearly 
the  .same  proportion. 

The  following  tables  gives  the  holding  capacity  of  kiln  cars, 
in  standard  board  measure,  each  car  being  6  ft.  wide  by  16  ft. 
long  by  8  ft.  6  in.  high  above  tnicks.  allowing  ample  spat>e  for 
ventilation  (one  third  of  horizontal  area) : 


Thirkti«M  lumlxr 


2H" 

3" 

3H" 


Sim  •lirkiin 


I"  m  IH" 

2"  X  2" 
2"  «  2" 
2"  I  2" 
3"  X  3" 


CoumM 

Kiln  car  opacity 

31 

:i.2A4 

41 

3,»36 

26 

3,338 

2.1 

3,600 

21 

4,092 

19 

4,236 

15 

3,840 

There  is  no  economy  in  trying  to  lay  Iwards  closer  together 
nor  to  scrimp  on  the  thickness  of  stickers.  The  end  of  a  well 
ventilated  load  should  appear  as  illustrated  in  Fig.  (J. 

Workmen  will  be  careless  about  the  proper  placing  of 
stickers  and  unless  properly  arranged  in  vertical  columns  the 
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Transfer  cars  can  lie  obtained,  for  either  endwise  or  cross- 
wise piling,  to  facilitate  the  moving  of  kiln  cars  between 
loading  tracks,  kilns,  dry  storage  and  cutting  room.  Be  sure 
the  transfer  cars  you  buy  nn*  built  rigid  enough,  as  a 
"  sliinpsy  "  transfer  car  is  exceedingly  annoying.  Tninsfer 
cars  are  usually  about  one  foot  higli. 

The  UM4*  i>f  an  endwise  piling  transfer  car  as  applie<l  to 
Fig.  4  is  shown  liere.  .Ade<|ual«-  lr>adirig  tracks  adjoining  the 
railroad  siding,  ample  green  storage  for  loaded  kiln  cars  both 
make  for  convenience  in  handling  lunil>er. 
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Dry  storage  space  may  be  inside  the  factor>-  if  desired,  but 
should  always  be  kept  at  factory  heat  and  humidity.  Xever 
try  to  include  the  dry  kiln  inside  a  building;  put  it  outside  in 
the  vard,  convenient  to  the  railway  sidings,  and  act'essible  to 
the  boiler  plant  for  steam. 


chaser.  In  any  event  go  slow  and  give  heed  to  those  who  are 
specialists  in  kiln  design.  A<lapt  a  comprehenbive  plan  and 
provide  plenty  of  room  for  logical  growth  as  your  busineaa 
develo|i«. 


Kio.  10 

Woo<len  <l()<irs.  built  <>t'  i-vprfss,  with  a  dead  air  insulating 
space  are  much  better  thnii  <-urtains.  The  d«M>ni  should  be 
pliable  enouj;li  to  til  snug  against  the  janilis,  and  ti>  keep  I'nim 
warping.  Don't  hitigc  kiln  doorM  as  they  are  too  heavy,  and 
swinging  doors  lake  up  Un>  much  room  outside  oC  the  kiln. 
Special  door  carriers  are  made  as  illiuitraled.  whicli  lift  each 
individual  <loor  up  and  out  to  allow  it  to  be  rolle<l  in  fn>nt  of 
the  adjacent  kiln  as  illuiitrBted  in  Fig.  12. 
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Editorial  Sotr — The  cuts  and  diagrams  are  used  through 
the  courtesy  of  the  Grand  Kapids  Vapor  Kiln,  Grand  Rapids, 
Mich. 


Kin.  n 

Much  time  is  uiiually  wiisied  in  taking  lumber  from  kiln 
cars  at  the  cut-off  saw  or  i  laner.  The  process  can  be  sim- 
plified and  the  wages  of  at  least  one  man  can  be  .«aved  by  the 
use  of  a  lumber  lift  a.«  indicated  in  Fig.  l^l. 

This  is  in  effect  a  quadruple  jack  screw,  with  a  si.x  f(M>t 
range  of  elevation.  The  screws  are  threaded  two  right  and 
two  left  and  splined.  On  the  foundation  M-lting  are  large 
nuts  driven  by  bevel  gears  and  sprocket  chains.  In  this  way 
the  four  screws  are  kept  in  HiinuIlan«!ous  operation.  The  ele- 
vator is  operated  by  either  a  belt  from  the  line  shaft  or  by  a 
separate  motor. 

The  sawyer  lowers  his  fresh  load  of  lumber  until  the  top 
of  the  load  is  within  a  foot  of  the  saw  table.  Then  as  the 
courses  are  removed  and  cut.  the  lift  is  raised,  and  at  the 
finish  the  lowest  courses  of  lumber  arc  only  a  foot  below  the 
table.  With  this  device  a  sawyer  will  cut  more  lumber, 
and  do  it  easier. 

Enongh  has  been  indicated  in  this  article  to  suggest  a  few 
of  the  many  problems  confronting  the  prospective  kiln  pur- 


Calculating  Static  Thrust  of  Propellent 

I  cannot  help  taking  exception  to  the  analysis  pro)ios<Hl 
by  Frank  \V.  Caldwell,  lor  calculating,  even  roughly,  the 
static  thrust  of  propellers.  It  seems  to  me  that  the  phenom- 
enon is  so  complicated  that  it  is  absolutely  impossible  to 
present  it  in  a  brief  ralionali/ed  form  of  this  kind,  and  the 
best  that  can  be  done  wouhl  be  to  fall  back  on  the  results  of 
ex|K?ricnce  and  to  see  if  any  kind  of  continuity  cannot  be  fer- 
reted out  from  the  actual  results. 

To  begin  with,  we  all  know  that  Kenard's  formula  sug- 
gests the  fourth  power  of  diameter,  neglecting  the  pitch  alto- 
gether. Then,  some  time  later,  Alexander  See,  in  his  at- 
tempts to  rationalize  Riabousliinsky's  results,  arrived  at  a 
somewhat  similar  t'onnula,  which  seems  to  check  up,  pn-lty 
well,  with  llie  results  of  tests.  Here,  too,  the  pitch  »«»  not 
taken  into  account  at  all,  in  view,  I  suppose,  of  the  fai-t  iliat 
the  very  conception  of  pilch  is  rather  hazy.  Rut,  of  course, 
it  was  not  mi'ant  that  either  zero  piteh  or  intinile  pitch  wmild, 
t(M>,  come  under  the  formulas  jiroposcd. 

AVhy,  tlien't'ore,  not  to  seek  the  correct  api)ro.ximalion  in 
some  sueb  forunila  as 

■p.  _  »■  />' 
■.'75(1 

where  f  is  the  static  thrust,  n  ttie  revolutions  |>er  seeond, 
and  D  diameter  in  feet.  The  constant,  2750,  in  extreme  cases 
varies  from  22(H»  to  itH.'iO,  whieli  leads  to  a  discrepancy  not 
exccciling  the  limits  of  20  per  cent  each  way,  being  therefore 
satisfactory  for  the  |)urpose  outlineil  by  Mr.  Cahlwell. 

The  only  trouble  with  such  rough  formulas  is  that  some 
one  may  try  to  get  out  of  them  more  than  they  actually  are 
capable  of  giving,  apparently  forgetting  that  no  satisfactory 
formula  can  possibly  be  given  in  a  |>rohlem  so  excee<lingly 
di'licult.  N.  \V.  Aki'moff. 
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The  World's  Air  Routes  and  Their  Regulation' 

By  Col.  Lord  Montagu  of  Beaulieu,  C.S.I.,  B\R.Met.Soc.,  A.I.M.E. 

Advising  Mechaniail  Inspector  to  the  Government  of  India 


Unless  we  are  to  liave  Inwltssness  and  anarchy  in  tbe 
regions  of  the  air  tbert-  must  be  eflicicnt  control — this  is  an 
axiom  of  eflii-ienry  and  civilization.  Control  of  the  levels 
can  only  be  exen-ize<1,  nationally  and  inleruationally.  by  po- 
lice pilots  on  fant  planes  above  tiie  ordinary  tratlic,  where, 
with  the  forces  of  (;ravily  to  aid,  they  can  descend  with  a 
superior  swiCttiesR  upon  malefactors  and  breakers  of  the  laws 
of  tbe  air,  take  their  uuiubers  or  compel  them  to  alight  at 
the  nearest  landing  place  or  drome. 

There  must  also  be  no  unstleneed  marbines  regularly  oper- 
ating below  800O  ft. — 1  am  not  sure  wliether  that  limit  is  high 
enougii — for  even  above  that  height  the  nose  of  many  ojien 
exhausts  and  the  Inini  of  many  proj)eller8  may  become  a 
continuous  and  nerve-racking  nui.-^ance.  A  serious  amount 
of  unpopularity  and  agitation  against  the  use  of  unsilenced 
planes  will  have  to  be  faced  before  long. 

Now  we  come  to  the  levels  above  10,(K>0  ft.,  which  I  pro- 
pose .^lIOuld  be  internationalized.  The  upper  air  should,  I 
think,  be  free  to  all,  under  certain  regulations,  j)rovide«l  pilots 
comply  with  certain  rules  for  meeting  and  overtaking,  and 
their  craft  passed  an  air-worlliy — let  us  say.  registered  as 
Al  in  a  Lloyd's  aerial  register  This  wouhl  follow  the  prece- 
dent, which  hna  worked  well,  of  tlic  3-mile  limit  at  sea  open 
to  all  sliip!(  of  all  nations. 

Great  altitudes  will  impose  upon  ordinary  flying  Kome  dis- 
advantages which  will  tend  to  kee|)  international  flying  over- 
land and  oversea  near  tlie  10,(HMI-ft.  limit,  and  flying  at  these 

levels  will  probably,  so  far  as 
international  flying  is  eon- 
<'enie<l,  be  conducted  along 
mutes  to  1h!  dertned  by  meth- 
ods to  which  1  will  allude 
presently,  and  in  some  case^ 
nations  may  agree  to  admit 
international  tratlic  t4>  its  own 
levels.  But  if  a  particularly 
cantankerous  nation  objects 
to  admit  anv  traflic  to  the 
hiwer  levels  below  lO.OOO  ft., 
tlie  air  routes  will  not  be  al- 
together barred. 

It  is  clear,  also,  that  there 
will  be  prohibited  areas,  naval 
and  military  centers,  an«l  fly- 
ing over  thickly  populated 
districts  will  pr«>bably  l>e  avoided  on  account  of  a  certain  risk 
to  those  who  are  still  content  to  crawl  about  on  the  earth. 
But,  of  courst>,  this  will  not  preclude,  as  I  have  said,  the 
air  liners  of  different  countries  using  the  lower  levels  when 
nect-ssary  under  license  from  the  countries  over  which  they 
pass.  Then,  postal  and  i)assenger  services  may  8<jmetime8 
be  driven  down  to  lower  levels  owing  to  stn»S8  of  weather. 

Aircraft  desiring  to  leave  their  own  levels  will,  of  course, 
use  their  win'h-ss  to  ask  for  permission  from  national  or 
international  flying  authorities.  Hul  in  this  ca.se  they  sliould 
conform,  at  least  so  I  think,  to  the  rules  for  silence  and  any 
other  restrictions  which  may  be  found  necessary  in  the  lower 
levels  to  ensure  the  peaceful  enjoyment  of  the  earth's  surface 
by  its  inhabitants.  The  problem  of  how  to  secure  law  and 
order  on  oversea  rout**  is  more  diflicult,  and  for  this  purpose 
it  seems  to  me  that  we  shall  have  eventually  to  <leflne  the 
paths  to  be  followed  within,  say.  certain  degrees  of  latitude 
and  longitude. 

It  is  here  again  that  international  control  will  be  neces- 
sary', and  this  control  must  I>r  backed  by  international  force 
in  the  shape  of  oir  police,  for  without  force  behind  them 
conventions  and  international  nrrnnpfemcnts  ore  as  futile  as 
the  rc^Milutions  of  The  Hague  Convention  have  proved  to  be. 
It  may  l>e,  therefore,  llint  flying  over  the  sea  outside  the 
3-mile  limit  will  bec<imc  a  question  of  rr>utes  outward  and 
homeward,  with  no  exactly  defined  air  levels  or  a  fewer  num- 
ber of  levels. 

I  now  come  to  the  (piestion  of  how  the  routes  chosen  over 
continents  are  to  be  define^l  and  traflic  guided  by  night  and 

•  Exlmi't'i  from  h  piiiwr  n-ail  hi>f<i?<>  tlio  .X^ronmitli-nl  Sorlcty  t>f  (iriMit 
Britain,  JuDi-  21.  int<.    t'onelniicil  fr»ni  thr  Imt  l«^uv  of  .\vi,\ri<i>-. 
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HOW  RCUl£S  VtlU-  «E 


by  day;  also  how  landing  pla<'es  are  to  be  C4tnstructed  and 
delineti.    Here,  again,  1  think  we  may  follow  the  long  and 
proved  experience  of  the  sea.    It  lioppens  that  we  possess 
a  more  or  less  agreed  code  of  buoys  and  marks  for  defining 
diannels,  which  I  suggest  should  be  imitated  in  the  matter 
of  the  air.     On   the  right 
hand,  or  .stnrlxmrd,  side  of 
all  routes  frmn  the  west  to 
east,  the  direction  in  which 
the  earth  turns,  there  should 
be  round  marks — a  white  ring 
containing  a  black  c<>nter. 

Houtes  emanating  from 
westerly  points  would  be 
those  whose  general  trend  is 
between  north  and  south  on 
the  westerly  side  of  the  com- 
pass. To  take,  for  example, 
the  routes  fnmi  America  lo 
Ireland,  tireal  Britain  to 
Kussia  or  India.  Japan  to 
Alaska  or  British  Columbia, 
Brazil  to  the  West  Cojist  of 
.Vrrica — on  these  the  star- 
hoard,  or  right-liund,  marks 
on  land  and  sea  alike  will  be 
white  circles  with  a  black 
center,  while  on  the  left,  or 
port,  side  would  be  checker 
marks  as  shown  here,  s<|uare 
in  shajie. 

At  sea  a  system  of  large 
buoys  nwy  be  necessary, 
where  the  depth  of  the  sea  is 
not  too  great  for  anehoragi-s. 
And  these  marks,  I  maj'  ob- 
serve, will  have  to  be  of  con- 
siderable size,  |)robably  at 
least  100  yards  in  diameter,  for  at  10.(H>l»  ft,  these  will  appear 
mere  dots  on  the  earth's  surface. 

At  night  routes  may  be  defined,  as  you  see  on  these  dia- 
grams, by  a  continuous  white  liKbt  on  the  right,  or  starboard, 
side,  and  red  and  white  alternating  lights  on  the  left,  or  port, 
side.  These  international  and  natiimal  routes,  between  coun- 
tries, parts  of  a  country,  and  continents  should  be  of  a  mini- 
mum width  of  5  miles,  and  in  some  cases  a  space  of  10  miles 
may  be  a  more  suitable  width  when  the  air  eventually  be- 
comes crowded.    But  that  time  is  some  way  off. 

Dromes  and  landing  places  may  have  to  be  convex  and  cir- 
cular, on  the  plan  shown  in  the  diagram.  The  advantage  of 
this  will  be  that  every  airplane  alighting  will  have,  running 
uphill,  the  force  of  gravity  to  arrest  its  motion,  and  when 
starting  off  again,  the  force  of  gravity  will  equally  help  to 
give  it  speed  to  rise  from  the  ground. 

At  night  the  principal  light  which  will  illuminate  these 
special  places  will,  of  course,  show  its  rays  up  wind,  so  that 
the  pilot  who  is  obliged  to  land  against  wind  will  have  the 
light  at  his  back  and  not  at  his  face  when  making  his  landing. 
There  must  also  be  lights  denoting  the  starboard  and  port 
sides,  smaller  green  and  red  lights  on  each  side  of  the  portion 
of  the  ground  on  which  landing  is  advisable. 

All  these  lights  should  be  movable,  and  be  placed  on  trucks 
on  rails  laid  down  ntund  the  circiimferentH!  of  the  landing 
ground,  so  that  they  can  be  moved  as  the  wind  shifts  from 
one  quarter  to  another,  and  in  the  daytime  they  can  be  used 
in  conjunction  with  indication  marks  to  achieve  the  same  pur- 
pose. Different  routes  would  be  indicateil  by  large  white 
arrows  on  tbe  ground  with,  perhaps,  the  initial  letter  E  or  O 
to  say  in  which  directi<in  the  nmtes  were  pnweeded.  At  night 
such  arrows  woidd  \w  illuminated. 

The  marks  and  lighthouses  couhl  be  at  intervals  of  10  miles 
alternately  each  side,  or  2U  miles  apart  on  the  same  side,  as 
shown  on  the  diagram,  and  in  the  rase  of  fogs  these  light- 
houses will  help,  like  those  eoncerne«l  in  navigation  by  sea, 
with  wireless  telegraphy  and  toned  fog-horns.  There  will 
also  be  nssi.stance  given  by  at  least  two  new  and  very  recent 
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«lev«lopinenl8  of  wirelesx  irlefrraphy,  bv  wliirh  direction 
bodies  in  iimtioii  ran  be  Hi-fiirutely  )i>«'<-r1aiiu-d  by  ilic  lieliiis- 
inen  or  pilots  and  tlirir  |Misition  iu  M>);aril  to  tixcd  points  on 
sea,  land,  or  in  the  air  easily  OHcertaineil.    I  cannot  ifivo  any 

more  prwisj'  indicalioiiK  at 
pri'sont  of  thcw  new  devel- 
opnifnt.s,  which  promise  to 
be  of  the  prreatest  assistance 
in  the  navi^fation  of  the  air 
in  the  future.  In  fact, 
when  perfected  they  will 
deprive  night  fog  and  cloud 
of  most  of  their  dangers. 

Over  the  sea  lichtshijiH 
will  be  usable  with  the  Hamc 
eoile  of  lights  always 
turned  upwards.  There  may 
also  he  on  land  small  cap- 
tive balloons  at  moderate 
altitudes  illuniinattMl  at 
ni);ht  to  indicate  locality  to 
the  upjier  levels. 

URAhlEKT  l-OINTEBS 

Now  we  come  to  some  minor,  but  still  imiiortant  |K>int«, 
BDch  as  to  how  mountains  are  to  be  surmounted.  You  will 
remember  that  I  expressly  mentioned  that  the  "levels"  should 
be  measured  from  the  surface  of  the  planet,  not  from  sea- 
level  calouiatiomt.  If  follows,  therefore,  that  when  you  have 
to  eroes  passes  throuffh  mountains,  such  as  the  Himalayas, 
Alps,  Pyrenees,  or,  to  come  nearer  home,  to  lly  over  such 
mere  pimples  in  comparison  as  the  Pennine  Range,  the  Chev- 
iots, or  the  Urampians,  there  will  have  to  bo  some  signs  to 
show  tbot  you  ore  uearimr  "  rocks."  Of  course,  to  save  motor 
spirit  (probably  distilled  by  tliem  from  cool  direct,  and  no 
longer  petrol),  the  lowest  jias-ses  through  mountain  choins 
will  be  selected.  The  world's  traflic  lanes  will,  therefore,  not 
be  at  the  same  altitude  all  over  the  world  reckoning  from  the 
Hea  level.   They  will  vary  e.\eept  over  tiat  countries. 

Let  us  take  an  instance  near  home,  the  nearest  route  from 
Newcastle  to  Edinburgh — over  Carter  Fell  into  Scotland — will 
□eoes-s'itate  a  rise  of  just  under  l,(»fM(  feet.  Witiiout  proper 
warning  and  on  a  misty  day  or  dark  ni^ht,  an  airplane  tlying 
to  the  east  of  the  (Niint  where  the  border  is  crossed  might  col- 
lide with  tlie  Oreot  Cheviot,  wliich  is  nearly  3,000  feet  high, 
or  nearly  t<iucb  Carter  Fell  itself  to  the  west  of  the  pass. 
There  must  be,  therefore,  indications  of  gradients  similar  to 
the  gradient  posts  of  railways. 

I  propose  that  ascending  and  descen<lini;  gradients  should 
b«  made  clear.  These  would  be  white  jiatches  by  <lay  and 
their  outlines  illuminatetl  by  night.  Then  you  may  legitimately 
ask  at  what  level  will  your  need  for  liigher  altitudes  for  your 
levels  begin.  I  siiggetit  that  all  altitudes  from  sea  level  to  250 
feet  should  be  considert^l  as  negligible.  Above  that,  ever>' 
250  feet  will  be  iudicntcd  by  largi!  figures  giving  the  average 
altitude  of  the  ground  below.  .'itKK  Tfitt,  1.000,  and  so  on.  It 
will  l>e  desirable,  in  planning  regular  routes,  to  avoid  isolated 
high  hills  or  groups  of  hills,  small  in  area,  such  as  Hindhead 
or  the  Malvoni  Hill*  All  routes  will  follow  so  far  as  possible 
flat  country  for  meteorological  reasons  as  well  as  I  shall  show 
presently. 

BOW  AtRC-RAFT  SHOri.I)  BK  itAUK  intCS'TIFIAm.E 

Now  I  come  to  the  problem  of  how  planes  shall  be  desig- 
nated and  made  identifiable.  First  of  all  there  will  be  the 
nationally  nrTange<l  colors  of  each  country  for  those  engaged 
in  official  services.  Then  I  propose  that  all  private  planes 
shall  be  white  and  commen'ial  jilanes  red  to  distinguish  them 
the  one  from  the  other.  All  planes,  official  and  private,  will 
be  lettered  and  numbered,  as  decidetl  by  some  international 
conference,  such  as  that  wliich  settled  for  all  countries  the 
regulations  for  international  motor  car  touring,  and  which 
allotted  to  each  country  sp<!cilied  lettering- (JH  standing  for 
Great  Britain,  F  for  France,  and  D  for  Germany. 

Pilot  certificates  granted  by  responsible  countriw  will  be 
recognized  as  valid  by  all  those  countries  which  signify  their 
adherence  to  on  international  agreement,  in  the  same  way  as 
motor  drivers'  licenses  are  now  recognized  everj-where. 

Almost  the  most  important  of  the  subjects  which  will  have 
to  be  considere<l  in  relations  to  the  world's  air  routes  is  how 
weather  and  wind  conditions  will  affect  flying  over  the  surface 


of  this  planet.  The  prevalence  of  trade  winds  is  known  to 
you  all,  ond  how  tlicy  blow  with  unvarying  regularity  and 
strenifth  in  certain  directii>ns  in  certain  sensniis.  Hut  what  is 
less  ;;enerally  known  is  the  nliiiost  permanent  existence  of 
areas  of  hi;:hly  barometrical  prt^ssure  (sometinies  calle<l  anti- 
cycli>nii"  systems  I  in  difTerent  parts  of  the  world.  These  sys- 
tems, tiKiugh  iliey  contract  and  expand,  have  a  more  or  lesti 
continuous  eiTect  upon  the  weather  and  win<!s  of  the  world. 

WIND  AKD  WEATHER  ALL  IMmRTANT 

Before  these  charts  of  pressure  and  winds  can  be  properly 
understoo<l,  there  are  two  points  that  must  lie  graspoi.  Fii-stly, 
that  wiixl  always  blows  parallel  to  the  lines  of  the  isobars, 
that  is,  the  lines  of  equal  pressure,  and,  secondly,  that  the  cir- 
culation of  the  wind  is  clock-wis«>  in  high-pressure  or  anti- 
cyclonic  areas  and  an ti -clock- wise  in  low  jiressure  or  cyclonic 
areas.  This  is  kn<iwn  as  the  Kiivs  Ballot  I^w,  which  in  the 
southern  hemisphere  etpially  applies  in  an  opp<isite  sense. 

Now  you  will  observe  that  the  weather  of  Wretern  Europe, 
with  which  we  are  iiuwtly  concemeil,  is  largely  governed  by 
two  factors,  the  ten<lency  to  a  low  pressure  troui^h  more  or 
less,  all  the  year  round,  between  Oreeulund  and  Iceland,  and 
the  high  j)refMire  area,  which  is  permanent,  though  varying 
in  area  near  the  Azores.  There  is  another  seasonal  high 
pressure  area  in  the  .'^almra  over  North  Africa,  between  the 
West  Coo-st  and  the  Sudan. 
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during  the  winter  lime,  as 
has  just  been  proved  by 
.Major  Lyoii.s,  the  President 
of  the  Royal  Metet>rological 
S<wiety,  in  a  re<*ent  paper. 
Then  there  is  a  nearly  con- 
stant area  of  high  pressure 
north  of  the  Himalayas,  over 
Southern  Siberia  and  Turke- 
stan. 

The  low-pressure  systems 
in  the  F.iiropean  and  West- 
em  Asian  areas  are  more 
.seasonal  and  variable  in 
character.  There  is  a  troupii 
of  low  pres-sure,  which  lies 
between  the  Persian  Oulf 
and  the  Western  Himalayas, 
between  May  and  October, 
which  is  the  origin  of  the 

southwest  monsoon  s<»  -stronirly  felt  in  the  Arabian  Sea  and 
over  the  western  and  northern  parts  of  India.  Then,  nearer 
home,  there  is  another  area  of  low  pri>ssure  fjenenilly 
prevalent  over  the  .\driatie,  the  Northern  Mediterranean  and 
the  Balkan  States,  which  is  characteristic  rather  of  the  winter 
tlian  the  summer  numths,  jiroducing  a  tendency  to  westerly 
winds  in  the  Mediterranean  and  «'orrespoiidiiig  easterly  windv 
to  the  northward  of  the  Carpatliians. 

Now  the  systems,  and  the  consetpient  tendencies  to  h 
permanent  direction  of  wind  either  all  the  year  round  or  at 
certain  well-defined  seasons,  luive  a  most  important  bcarinfr 
on  tlie  world's  air  routes.  For  instance,  the  route  homeward 
from  India  during  the  greater  part  of  the  year  will  be  far 
easier  through  Afghanistan,  Russia,  Uerniany,  and  by  what 
I  may  call  the  northern  route,  than  by  a  more  southern  course, 
for  easterly  winds  or  calms  predominate.  On  the  oulwanl  or 
eastward  jouniey.  however,  the  mute  is  across  France,  by  the 
Rhone  Valley,  where  the  wind  is  often  northw<'sterly,  some- 
times called  tlie  "  Mistral,"  to  Marneilles.  whence  we  shall  go 
either  acntss  the  lower  Alps  to  Italy,  and  follow  the  coast  to 
the  heel  of  Italy.  Or  we  sliall  fly  via  Sardinia  to  Malta, 
whence  by  Tunis  we  get  tti  Egyjit. 

The  alternative  mutes  will  be  from  Brindisi  to  Alexandria 
direct  about  iHiU  miles,  or  from  Taranto  to  Malta.  Thus  the 
eastward  and  westward  routes  to  India,  the  Central  Kuropean 
and  Mediterranean  may  be  spread  apart  by  a  thousand  miles 
at  their  extreme  point  of  divergence,  and  yet  be  the  quickest 
routes  and  the  cheapest  to  fly.  lu  fact,  wind  will  matter  far 
more  than  mileage. 

EASTERN  ttOrXKS  AS  AKTOTEP  BT  WIXD8 

Now  let  us  take  the  outward  Eastern  mute  in  detail  and  see 
how  the  winds  will  help  on  an  average  winter  day.  .'^Inrtiiiir, 
say,  from  Hendon  or,  perhaps,  Croydon — for  I  assume  that 
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two  great  starting  aud  landiug  places  will  exist  fur  northern 
and  southern  routes  to  ami  from  Ixjndon — in  the  first  flight 
Marseilles  will  he  reached,  where  a  desicent  for  luneh  witt  be 
uaAt,  the  600  miUa— I  give  roimd  Sgiurea— having  been  eonr- 
«red  IB  aboat  five  to  aix  hoiin.  This  portion  of  tbe  route  will 
be  afieetod  on  about  80  per  eai^  of  tbe  day*  of  the  year,  flnt 
by  weeterly  and  later  Iqr  mvthwMterly  wbds^  that  ii,  eitfaer 
cmeB  or  negative  and  favonlda  eanents. 

Xext,  some  point  near  Tamnto  or  Brindiai  or  at  Malta  itielf 
will  be  the  next  stopping  place.  This  jmrt  of  the  journey 
will  |irol)iilily  be  done  by  seaplaoe  in  order  to  avoid  tbe  longer 
route  round  tli--  11m>  <d'  'ifniui  anil  the  leg  ot  linly.  The 
prex nilioL'  wind  over  this  seiUun  hr  imrtliwest  lo  ^turt 

wilh.  and  altciward  light  airs  from  tlie  suut l:wesl ward  will 
be  eni-iinmerrd.  The  "  tnislrni  "  nflen  extcini-  ni  a  nimiilied 
tiinj:  iin  many  day>  in  winter  tn  a  ]iniiil  as  tar  as  (Li'  s.iiitli 
end  lit'  Sardinia,  where  the  more  westerly  eurrent  supen^edea 
it.  I  hi  uituls  on  the  &nt  day  will,  therefore,  be  favorable 
on  the  average. 

SECOXO  BAT'S  JOrRNET 

On  the  <!4>eond  day,  w  lu  ther  we  >tnrt  from  BrindiB  tar  Alao^ 
andria  dirert  or  tly  via  Mulln  and  Tunis  or  Tripoli,  a  westerly 
wind  will  prevail,  as  a  rule,  near  the  African  coast,  though  a 
moderate  ea.<«terly  wind  is  sometimes  met  with  in  tbe  neip:)ihor- 
lioud  of  MalU  from  September  to  April. 

On  this  second  day's  journey,  by  evening  you  will  have 
reached  either  some  point  between  Malta  and  Aleivnndria  on 
the  Tripoli  coast,  or  more  likely  AIe.vandria  itself,  only  850 
mika  fimn  Malta.  Egypt  ia  situated  iu  a  region  where  calms 
or  light  winds  predominate^  with  the  exeeptioD  of  tbe  disagree- 
able aand-ladcD  "  KhaaHeM,**  the  strong  westerly  wind  from 
the  desert,  which,  bowovsr,  is  HkTwalile  to  program  esatward. 

We  then  proceed  eastward  over  tbe  Aralnan  doiert,  where 
calms  and  light  winds  are  the  rule,  a  state  of  atauMqpbere  which 
prevails  all  the  way  to  Karachi,  except  in  the  numiaon  period, 
when  the  northwest  wind  is  also  in  our  favor.  Tn  tbe  Persian 
Gulf  the  isobars  for  tbe  greater  part  of  tbe  year  show  a  prev- 
alence of  northwesieily  eurrenta,  also  favorable.  A(  Karachi 
in  the  winter,  tluriiig  llie  day,  wind  of  Cfmsideralde  slr4  ngth 
from  the  southwe.st  is  produei-d  by  the  great  <litTereneo  <d'  tom- 
peralure  between  the  Arabian  Sea  and  the  heated  areas  of  the 
Sind  desert  behind  it.  Flying  on  soutlie.aslwanl  toward  Bom- 
bay or  norUieaatward  toward  Delhi,  there  is  no  decided  un- 
favorable enrrent  on  the  averafa. 

nCVEBSR  wntM  SOB  BOMS  PASSAilF. 

I  have  not  time  to  examine  in  detail  all  possible  foutea,  hut 
on  the  homeward  passage,  tbe  reverse  ride  ftf  these  wtnds» 

fa\orublc  for  flying  eastward  is  available.  There  is  DO  doobt 
about  the  prevalence  of  easterly  and  southeasterly  winds 

throughout  the  monsoon  period,  lasting  from  the  middle  of 
May  to  the  end  of  October,  in  all  tbe  country  we  should  use 
for  our  w.  -tiMird  journeys  through  Afglianistan  and  throng^ 

the  neiptiUi .rill ..1(1  of  the  Aral  and  Caspian  Seas. 

<*!ii-  lir--t  liin'-  j.mrney  homeward  lak.--  us  to  fliirieff.  fol- 
lowing tlie  average  isobars.  And  on'  .■  iln  r.,rner  of  the  Hindu 
Kush  has  crossed  at  about  5,8(111  ri  ,.|.  die  eountry  all  the 

way  to  England  us  niarvelonsly  flat.  win.  li  lav  irs  the  absence 
of  wind. 

The  next  day  we  leave  the  head  of  liie  l  aspian  Sea.  and 
arrive  via  Lugansk  at  Tamopol  near  l>'inl>erg.  Her.'.  a(i:ain, 
we  leave  the  mountain  systems  of  the  Caucasus,  the  Halkans, 
and  the  Carpathians  lo  the  south  of  our  route.  The  ncit  and 
third  day  we  base  to  face  the  chances  of  westerly  winds 
uniaat  us  when  approaching  the  North  Sea  and  Channel^ 
woieh,  however,  lose  mneh  of  their  fon;c  inland. 

Trtf:  WIND  OUR  rRIENU 

Of  ttiurs<\  tiiere  will  be  s])eeial  atmospheric  (-onditicuis  from 
time  to  time  whi.  li  will  involve  alleralion  from  the  average 
courses  recoinmciided  for  over-sea  aud  over-continental  flying. 
There  may  be.  lo  take  a  l  oniinon  instance  in  summer,  ati  exten- 
sive "low''  over  France  i,r  oser  the  moiitli  of  the  t'liantu'l 
involving  strong  eastetlv  wueis  lilowintr  fmni  mir  western 
shores  far  out  into  the  Atlantiv  to  a  point  at  which  the  Azores 

high "  is  joined  up  with  another  ''high **  near  the  Atlantic 

In  -tivii  ;\  rase  a  .--e;j j .l.ia.-  .  ..  '.Mtli  the  probability  of  a 
favorable  wind  over  the  greater  t>ai'l  of  tbe  paasage,  fly  from 
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County  Kerry  to  8t.  John's,  Newfoundland,  in  a  shorter  time 
and  with  less  expenditure  of  petrol  than  hy  any  other  routt. 
And  in  flying  westward  you  will  be  sun-eha^ng. 

In  our  English  latitudes  of  ol  to  55»  tbe  earth's  motioa  dom 
not  eieeed  ahont  850  nilaa  an  hour,  and  though  we  ahaU  not 
be  able  to  llgr  finite  fmt  enough  yet  ronnl  the  pbunet  to  kaqp 
the  sun  over  our  heads  eontimiously,  still  at  120  HUaa  an  bow 
we  shall  lengthen  our  day  very  considerably. 

In  the  case  of  crossing  the  Atlantic  tltere  will  be  a  gain  of 
about  four  hours  between  Ireland  and  Newfoundland,  which 
means  that  leaving  Ireland  at  7  a.  tn.  on  a  summer  morning, 
if  an  average  of  110  miles  an  hour  is  mnintaiued.  you  will 
reach  St.  .lohn's  in  1(5';;  hours  actual  elapseii  lime,  from  which 
four  hours  must  be  deducted  in  point  of  solar  time.  Tluis  yon 
will  leave  Ireland  after  breakfast  at  7  a.  m.  and  reach  New- 
loundlariil  at  ".^tll  p.  in.  by  l(ic;il  time  in  time  for  dinner.  Com- 
inu  easiujinl.  your  ilnylighl  will  lie  shortened  by  tbe  same 
time.  and.  <  \rc|.t  in  the  summer  Uioi.tn^.  a  start  before  dawn 
or  an  aniwil  atler  siuisi'l  will  be  inevilaiilc. 

I  cannot  deal  on  the  present  occasion  with  other  weatlier 
conditions  such  as  fog.  excejit  to  nieiiiioii  that  fug  exLstJi  chtedy 
in  certain  latitudes  and  generally  eoinrides  with  calm  weather, 
or,  at  any  rale,  very  li-^'lit  vi  inds.  Kaiti,  miow,  and  hail  I  dis* 
regard,  for  they  will  be  negligible  lo  the  planes  of  the  fittUK, 
thougli  large  liailslones  may  l>e  harmful  lo  profiellers  or  even 
wings;  but  hailstorms  are  local,  as  a  rule,  and  can  be  avoided. 
The  ability  »\so  of  airplanes  to  avoid  or  riae  to  a  height  above 
local  disturbances  will  be  tbe  solution  of  many  of  these  dilB- 
eulties,  for  heavy  precipitation,  genetally  speaking,  arism  in 
levels  lower  than  10,000  fast. 

A  oRinacAii  LAW  mm  vumna 

.Apfdying  (he  results  id'  tlie  Puy  Hallot  law.  we  arrive  at 
another  pn)]).)sition,  vvhn-h  will  be  acci'|ileil  liy  ineteori)l<)gists, 
that  when  the  weather  at  any  spot  in  the  nonheni  lieriii-fihere 
is  uniicr  llic  inlhience  of  low-pressure  areas,  and  it  I  he  j'a.'^sage 
of  the  "enters  is  near  the  place  froui  wliieh  the  lulot  is  ilynig 
westward,  he  will  start  on  a  northerly  iours«?  at  tirst.  In  like 
manner,  when  be  desires  to  lly  in  an  easterly  direction,  he  will 
take  a  southerly  course  to  start  with.  If,  on  the  other  hand, 
tbe  weather  is  under  the  influence  of  a  lliglH''''''lire  area, 
these  rules  will  be  exactly  reversed. 

There  is  another  point  which  every  experienced  pilot  is 
aware  of  but  which  is  not  generally  known  to  tbe  public.  The 
higlicr  you  fly  tbe  more  tbe  wind  tends  to  turn  to  the  right 
That  is  to  say,  if  on  the  grouml  you  find  a  westerly  wind,  the 
wind  at  5,i)i)0  feet  will  probablv  be  W.  W.,  and  at  10,000 
ftet  probably  N.W.  The  eanee  of  thia  is  found  in  the  rotation 
of  the  earth,  but  I  cannot  dilate  on  tUa  hen. 

Now  I  come  to  the  conclusion  of  my  loetnre,  and  I  denre  to 
snnmariie  the  principal  points. 

raan  ronras  or  iiooKrAirci 

Firstly — As  s<Hin  a.  .v.it  i-  o>>^r  there  must  be  wf^nal  and 
international  laws  for  the  re;.:,ilation  of  flying. 

Se.'  .cill;,  <>\'cr-sea  and  over-continental  rpntsB  mnst  ha  do- 
tilled  ,11  ilii-  n  ierests  of  the  whole  world. 

'I'liudii  1  11.'  -.i  iii.!-  of  the  World,  instea.]  ..f  lieiiii;  li  dra^r- 
back  to  dying  over  the  surface  of  tbe  planet,  will,  if  properly 
niad,  prove  to  be    great  asaistanee. 

UfB  AVD  Moxer  SPENT  OK  AVIATION  NOT  WASTBD 

The  progress  of  aviation,  owing  to  its  immense  and  inswst 
ing  importance  in  the  war  for  naval  and  military  purpossi, 
hu  been  astraordinarily  rapid  during  the  last  tbne  years, 
Tbe  decjaire  military  and  naval  resnlta  wUeh  a  real  preponder^ 
anee  of  sir  power  would  bring  about  are  at  last  burning  to 
be  realiwd.  Natkna  are  spending  millions  of  money  upon  the 
de\-elopment  of  flying,  and  thousands  of  brave  men  have  saea- 
fleed  (heir  lives,  both  in  fighting  and  experimental  work.  Then 
has  !>een  a  pnnligal  expemlitiire  of  Iit'e  and  treasure  and  s 
wonderful  concentration  of  brains  and  energy  on  aviation  for 
destroyiiit:  liuman  life  and  wreekiiig  property.  But  when  peace 
once  more  conies,  L!n>  oiit|Mii  ot  human  life  and  skill  will  prove 
not  unproductive,  t'nlike  the  expenditure  of  all  kinds  in 
pniduciiii.'  forts,  battleships,  guns,  shells,  powder,  missiles, 
gsi-  an. I  horrible  and  iniretiious  ways  oi'  killing,  resulting  in 
Hot  lung  uM^l'ol  to  ttie  human  race  in  future,  the  forced  devel- 
opnieiit  of  aviation  will,  perhaps,  be  the  warls  moot  nsrfbl 
legacy. 
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Etpana  AutomovU  (Mmlrui),  Joly  IS,  1917 

Om  AtrUU  Warfare. — Captain  Harrm,  of  the  Spanish 
ikiaogr,  who  mu  laaeatly  nraa  an  wpoitniiity  to  viait  Un 
IFtvm  and  BritiA  air  wmk  on  the  wcatani  fhmtt  givaa  the 
following  details  on  the  aimtft  be  me  permitted  to  tmiune: 

The  fighting  oirphmea  of  both  the  French  and  the  Britiab 
are,  as  a  rule,  small  one-seater  tractor  biplanes  in  which  the 
functions  of  the  pilot  coincide  with  those  of  a  giinncr.  The 
omiaraent  consists  of  one,  two  or  even  three  machine  guns 
which  mostly  fire  through  the  propeller  by  means  of  a 
synchronizing  scr\'ice.  In  this  la^c,  in  order  to  un^  the 
whole  machine  must  be  dittitvfl  un  tlie  lnrtjet. 

Such  are,  in  tlie  Fretuli  :iviikiii>n  st  isicc,  the  Blfriot  and 
Spad  biplanes,  which  are  litifd  with  a  I')')  h]i.  or  a  200  hp. 
Hispano-Suisa  stationary  engine,  ainl  llic  Xuii|ii>rt  ijiplaiie, 
which  carries  a  150  hp.  Le  Khone  roturj'  engine.  All  these 
iiiarhiui 's  uvv  ( apuble  of  attauinf  qxeda  of  from  190  to  SIO 
kilometers  per  hour. 

The  British  Royal  Flying  Corps  employ.",  besides  thu  abuvt- 
described  Nieuport,  chiefly  Sopwitb  bi|tlanes  and  triplancs 
fitted  with  a  130  hp.  Clerget  rotary  engine. 

The  French  employ.  howe\pr,  numerous  two-  and  three- 
seat  ihI  pusher  biplanes  which  mount  much  heavier  ■nuaJUettt^ 
namely,  :<7  mm.  and  47  turn.  Q.  F.  guns;  these  are  to  be 
found  on  the  three-seatcr  Voisin  (200  hp.  Peugeot  or  llispatio- 
Suiia)  biplane  and  on  the  two-seater  Brdguet  (250  hp. 
Rcnaiut)  Uphue.  These  machines  are  chiefly  employed  for 
patnd  track  around  lam  cities  whieh  are  within  laidtng  dia> 
tMMO  of  the  cdcaiy.  They  are  provided  with  a  partieulaity 
etandy  chaaria  and  a  special  lightiac  system  enahang  then  to 
atazt  and  land  by  night  These  featoree  eaitte  thm  alio  to 
bo  used  to  a  great  extent  for  night  bombardments,  but  in  such 
case  it  is  nsnal  to  carry  lighter  armament,  that  bi,  one  or  two 
machine  guns  onlv. 

The  Koyul  Flynijr  Corj'S  ctiiploys  t'nr  Immbinir  chielly  the 
I'M}  hp.  C'lerget  etitriiU'l  S  injrh  l>ii  hiiic.  a  iwo-seater, 
mounting  two  machitic  frmis,  ririni;  lure  and  utt,  ris)ioolively ; 
tlie  Ilandlcy  Pap-  biplane,  fitted  with  two  2M0  hp.  Rolls-Royce 
engines:  and  the  oiie-M'aler  Martinsyde  (140  hp.  Bearduiore) 
biplani'. 

While  tlu'  British  u»<'  many  oi  iheir  liglilinjr  ami  bombing 
machines  for  rminnaiasance  work,  the  Frcinli  sjvecialize 
airplane*  for  the  latter  function.  Ainuni:  I  lie  Fn'ncli 
rei"i'nniii.--!-aric('  air|4unes  the  nio.st  tiolcuortliy  are  the  ICtO  hp. 
Renault- Farmau  pusher  biplane,  a  iwo-scatcr  mounting  one 
or  two  machine  guns;  the  I^etord  biplane,  fitted  with  two 
150  hp.  Ilispano-Sniza  en^Hiu'-'.  whieh  mount  four  macliine 
gone,  two  of  which  can  lire  forward  and  two  aft;  and  the 
thre04eater  Moineau  biplane  which  carries  a  similar  battery 
and  is  propdied  by  two  240  hp.  Canlon-l'nnc  engines. 

Captikin  Herren  finally  notes  that  beaidea  amaU  noa-xigid 
aiiahip^  the  lifid  Zepp«lin  type,  with  two  engine  cam,  a 
cocmectuig  gaogwagrt  uid  foor  lateral  pnmdkn^  ia  now  abo 
repreaentM  in  the  ainhip  fleota  of  the  Alnco. 

FU^  (Laad»n>,  .AugaM  9,  1917 

Om  Air  Service,  One  Uniform,  One  Badge. — An  editorial 
indicative  of  the  widespread  agitation  going  on  in  England 
regarding  the  unification  of  the  Royal  Flying  Corps  and  the 
Soyal  Naval  Air  Service  into  an  Imperial  Air  Sernee. 

"  Instead  of  recognizing  the  obvious  and  doing  what  will 
have  to  be  done  sooner  or  later,  the  OovernmeDt  goes  on  with 
ita  attempte  to  icorniiiae  the  air  services  on  a  bana  wbieb  the 
tacta  of  war  have  aSorwn  to  be  radically  unaoond. 

"It  ia  naaoond,  ao  matleT  fraa  what  pobt  of  view  it  is 
regavM.  Ill  the  wiier  opentttona  of  tiie  war  it  haa  fdled 
ia  Ifamtlgy,  in  that  it  has  no  slnitegy.  Tt  has  created  a  line 
of  demarcation  between  the  two  fighting  branches  which  has 
been  productive  of  endless  jealousy  and  friction.  It  has  been 
wasteful  of  money  and  it  ha.s  stifle<l  output,  so  that  the 
oouiilry  ha«  not  even  received  dt  icnt  vainc  for  the  money  that 
ha,«>  not  been  actually  thrown  awa\.  .Ul  .ilong  tlie  line  the 
system  has  bf«>ii  a  provt'd  iailnri-— and  vot  we  dii 
attempting  to  "  reortranize  "  )n--li-a<l  ut  j;elliriL'  nil  ol'  it.  root 
and  brancli.  in  favor  of  the  scheme  that  u  oul'i  work.  •  •  • 
Opinion  is  unanimous  that  there  is  only  the  one  thing  to  be 
done—to  carry  out  at  once  the  policjr  which  ia  embodied  in  the 
words  which  bead  this  article." 


Flying  (Ixtndou),  Augutt  1,  If  17 

Tht  BaUlt  for  Observation.  By  Uilaiie  Bdloc.— Since  war 
beeame  an  otiaiuaed  affair  every  actiioa  haa  oonsiatod  of  two 
porta,  nuoa^  obanvation,  and  the  pietciag  or  taming  o£  a 
Une. 

Obaervation  means  ( 1 )  offensively,  the  knowledge  of  what 
and  where  your  opponent  is,  and  (2)  defenaively,  the  preven- 
tion of  yotir  opponent  knowing  wl«t  and  where  you  are. 

I'ntil  the  advent  of  aircraft,  observation  was  effected  by  the 
examination  of  prisuuera,  reports  of  spies,  and  the  feeling 
out  of  the  i  <  I  .  by  a  aenan  of  cavalry  apread  out  ia  front 

of  your  own  army. 

Willi  the  advent  ol'  ain  raft,  observation  became  a  dififerent 
matter.  Aircraft  peruutted  you  to  .see  nearly  all  that  the 
enemy  was  doing  in  fair  weather  during  daytime;  to  photo- 
irrafdi  his  ]><isition!«,  and  to  emi)ara.s.s  liim  by  bombing  bis 
co'iiihiiineations  and  stoies. 

Hill  lliis  increased  [tower  of  obserxatioti  brought  about  a 
novel  condition  in  warfare,  that  of  lighting  the  enemy  in 
order  to  prevent  liim  from  getting  similar  observation, 
rnlikc  in  the  old  days  of  cavalry  action  no  screen  can  be 
established  in  ibe  air,  where  the  three-dimensional  movement 
of  aircraft  enablca  the  encnqr  to  coeape  above  or  below  year 
aetion. 

There  exists  then  today  a  thing  undreamt  of  three  yeara 
ago,  the  battle  for  ob8er\ation.   This  has  taken  on  functioaa 
outside  itself.  The  aircraft  force  which  wina  over  ita  i 
the  power  of  obaervation  ia  also  eaaential  to  the 
of  guna.  For  observation  nowadays  not  only  teUs 
the  enemy  ia  doing  and  bow  he  ataod%  bat  abo 
essential  to  directing— your  own  llx«. 

Tlieraforp,  to  win  the  battle  in  the  air  it  an  absolute  eemdi' 
Hon  of  mrcrss  not  only  in  the  function  of  observation  and 
tlie  regulation  of  artillery  preparation,  but  also  as  an  adjvnet 
to  the  advance  when  airplanes  sup{)ort  the  infantry. 

Flyhit  (London),  Avgnsi  8. 1917 

Haid  Risks  auil  Sir' i  t  Tiisks.  The  Home  Secretary  is 
authority  for  the  .statetneiit  that  sinee  the  begiiiniiif;  uf  the 
war  iiji  to  dale  more  than  six  tinies  as  many  jtersons  iiave 
hiHii  killed  and  more  tliaii  hiJily  seven  tinies  as  many  persons 
linve  been  injured  in  street  accidents  in  the  l..<mdon  metro- 
jtolitan  area  as  in  air  raids.    The  otlicial  ligures  are  tbe 

foOknring: 

Killed  iDlurcd  TWal 

Air  raMs.                                         MS  1,068  MBf 

ntTvft  arldciits                                 2.41?  T0.M3  r<l,aTB 

The  moral  is.  says  /-/i/im/  tlmt  i  ."destrians  should  read  the 
warnings  issued  by  uioior-'bus  companies  as  carefully  as  the 
warainga  iaaqad  fay  the  poUee  with  ngard  to  air  raids. 

L'AerophUe  iPiirir.).  July  1-1%,  1917 

Aerial  Mail  Houles. — The  Italian  Ministry  of  Post  and 
Telegraphs  inaugurattMi  on  .June  27  a  daily  postal  seaplane 
service  between  Continental  Italy  and  Sardinia  on  tbe  line 
Civitavecchia-Terranuova.  Each  seaplane  carries  200  Kilo- 
grams (440  lb.)  of  mail  and  covers  the  trip  in  approvimately 
two  boors. 

The  success  of  this  service  has  prompted  the  French  Min- 
istry  of  Post  and  Telegraphs  to  organize  an  aerial  mail  route 
between  Franee  and  Corsica.  For  thia  aecvioe  imlttaigr 
psaehiwes  iaapt  fsr  war  service  bnt  othwwias  efilcient  as 
wijgbt  carriets  will  be  cmploj^. 

,  The  adminiatntton  of  Algwia  has  joat  eonetnded  an  inquiry 
le^Mdiag  ttie  ostafalisfainent  of  an  aerial  mail  service  aeroao 
the  Sahara  Desert  It  ia  ultimately  intended  to  open  a  postal 

airplane  route  befwe«>n  Paris  and  Timlwuclou;  the  total  flying 
time  is  to  be  30  hours  and  relay  stations  will  be  provided  at 
.Uaiaoillca,  Algiers  and  Jn-8alab. 

The  Aeroplane  (London),  Au|ru«t  1.  1917 

On  Some  Directions  for  Reform. — The  enormous  wastage 
ol  Inrnhcr  and  of  labor  in  liie  niaimlaetnre  ol'  !'ieir-hla<led 
pro[iellers  causes  au  anouymous  English  propeller  maker  to 

make  ilie  following  suggestions  for  tlw  econonusiDg  of 

material  and  man  hours, 

"  It  is  quitp  an  easy  matter  to  ecoli'  ini/e  fuliv  S'l  per  cent 
of  the  timber  and  to  increase  the  output  by  120  per  cent,  by 
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abanJouing  the  geared  duwii  four-blader  in  favor  of  the  direct- 
ilriveii  two-binder. 

"A  tvi'o-bladcr  made  (in  England)  for  the  I.iO  hp.  IIis]-ano- 
Siaz4i-S|>a<l  gave,  in  coinpelilion  with  the  leading  French 
and  Knglish  prupelleni,  the  heft  i-linib  ttn<I  hurir.ontal  speed, 
and  had  n  diameter  of  only  7  ft.  8  in.,  witli  a  weight  <if  Duly 
17  lb.,  and  the  amount  of  tindier  UHe^l  (averaged  over  100 
propellers)  was  20  suiicHieinl  feet  |)er  propeller.  The  lime 
refpiiretl  for  shaping  was  less  than  2.')  hours. 

"This  i-onipares  very  favorably  with  any  of  the  ullieial 
designs.  The  H.A.K.  four-blader  pntpeller  for  llie  K.A.F.  4a 
engine  of  less  power,  for  instance,  retpiires  over  I2II  8U|  er- 
fieial  feet,  and  takes  7.')  hours  for  shaping. 

"'A  better  «l«'*igned  four-blader  for  tiie  same  eiit;ine  would 
rc«|uire  about  80  ft.  super,  of  mahogany,  but  it  the  pr4>pe|ler 
speed  WHS  iiiereased.  a  smaller  tw<»-blader.  n'«|uiring  not  more 
than  from  itO  to  40  ft.  super,  eould  be  dcsigne<l  to  give  quite 
satisfarlory  n>sulls." 

To  remedy  this  wastage,  the  following  ree^tnunendalions 
are  mad(!: 

( 1 )  Increase  in  propeller  spee<l  instead  of  gearinir  down. 

(2)  Tw(>-blttder  propellers  only. 

(Tl)  .Mteralioiis  in  principle  of  design.  The  propeller 
design  on  present  ]>rineiples.  although  adopted  over  the  whole 
world,  <loes  not  seem  to  give  the  best  results  thai  can  be 
obtained:  experiments  condueted  by  the  manufacturer  men- 


tioned seem  to  indicate  that  a  slightly  dilTerent  prineiplo  of 
<lcsign  gives  better  results. 

(4)  A  standard  engine-boss  lUliug,  with  a  bore  of  not 
more  than  70  oun.  for  all  propellers  absorbing  leiM  titan 
:m  lip. 

("))  Scarf  and  lmlf-lai>ped  joints  to  be  allowed  as  in 
French  propellers.  The  pre»i<'nt  (Kuglish)  practice  of  using 
Joints  ill  I wo-hl:i<lent  (a|iparently  for  variable  pitch. — Editor) 
is  dniigeniiis  and  doi-s  not  save  material. 

(li)  tiliieiiig  up  tn  htoi\  which  is  used  by  some  flruts,  to 
be  generalized. 

Tohtli  tMrxiro  Cilyt,  Anguol,  1917 

Crogg-couHlry  Flujht  of  Mr.iirnn-huilt  Airplane. — On  July 
I)  a  Mexican  army  biplane,  piloted  by  Captain  Horacio  Kiiiz, 
etiief-pihtt  of  the  Valbueiin  Sliiitarj-  aerodrome,  made  a  crosis- 
country  Higlit  from  I'achuca,  Hidalgo,  to  Mexico  City. 

Particular  interest  attaches  to  tiiis  flight  because  it  was 
made  by  a  Mexican-built  airplane,  the  machine  being  a 
priMliict  of  tiie  Xafiounl  Aviation  Works  of  Mexico  City.  Tlve 
machine  is  a  tractor  biplane  and  it  fltteii  with  a  150  hp. 
llisi>ano-Sni7.a  engine.  During  the  tlight,  which  lasted  58  min. 
42  see.,  an  altitude  of  1400  m.  (4(M)0  ft.)  was  rcacbe«l.  A 
mail  bag  containing  5:i4  letters,  1)7  postal  cards  and  second 
chirks  mail  was  carried  on  the  trip. 


The  Witteman-Lewis  Training  Tractor  Airplane 


The  Witteman-I^wis  Aircraft  Co.,  of  Newark,  N.  J.,  has 
rwently  produced  a  two-seater  tractor  biplane,  called  Model 
TT,  which  is  specially  d<»iigned  as  an  advance  training 
machine  for  military  aviators. 

The  cbaracteristii's  of  the  machine  as  given  out  by  the 
roaimfacturer  follow: 

CENKHAL  SPKririCATIONH  or  MllKEI.  TT 

Span  o(  uppvr  plain*   42  ft. 

S|Miu  of  [iin-i-r  pliioe   34  ri. 

Ovrrnll  fpristh    -27  fl.  2  Id. 

Oirrall  hi-lKtit    !•  ft.  H  In. 

riiiiril  iif  ii|>prr  plane    ."•  ft.  «  In. 

rhoril  "f  lowor  planL>    Ti  ft.  <1  In. 

»'urv«'  iif  up|MT  plativ   W  L  Nu.  7 

Curv).-  iif  liiwtT  plane    W  Ij  N<i.  7 

<;»!>    .'i  ft.  «  Id. 

IMIiMlral  anicle    1  tU'g.  :io  mlD. 

.\rfa  iipiM-r  plane,  extluitlve  of  allcroni)   ^'J.'t.'Jl  sq.  ft. 

Atva  lowiT  plant-,  i-xrlarivc  of  ttllMnos   li^M.H    ihi.  ft. 

Ar<«  all'Tiioii  t2)   :ih      mi.  fl. 

Ar<-a  li»rl<unia|  cmprnoaRc   .M       Kq.  ft. 

.KtvK  vcrtliiil  <inp<-niiii)(i>   17       im|.  ft. 

i'p.tii  of  etupennaicv   in      im|,  ft. 

.Vr<-.i  total  i>u|i|M>rtluit  ■urfacr,  inctaRlTe  o(  allorooa..  3012      «f|.  ft. 

|y<xirllnK  |HT  Ki.  ft   tb. 

L«>»<liDC  iM-r  Ml.  ft   lli. 

Wi  ljibt  "I  nirplanc.  wtlluiut  powr  plant,  fu#l  or  lria<I, 

hut    Ini'lii'line    main    pliitirx,    laMl.r.    fitrl  lankH. 

<  ba!<!ilK,  <nntri>l  ami  aiiiillarv  mrtm-m  1040  lb. 

Wi-lsht  of  |M>wor  pljiot.  iDoliiitliiR  nii>tor  coiupli  ii> 

«lth  raill«l»r.  kioIIiik  watiT.  pnii«-llcT,  »tiirlln)5 

liitixllr  anil  olInT  ii<r<"'»or1<'n  but  wllbniit  caKwUnc 

or  oil   490  lb. 


IWfiil  load.  Im'lutlInK  pilot  (160  lli.l.  obarnrrr  (103 

tb.  I.  IouIk.  luirtH,  Kiippliri:,  «>!<'   sno  lb. 

TtK-l  loiicl,  Raiii>lloe  and  oil  for  four  boun'  dlrbt  at 

full  power   240  lb. 

Total  Bm«ii  weight  2130  ll>. 

Knalne  Hall-Scott.  A7«  iiio*'l 

llonienowcr  90  bp.  at  1300  r^.». 

rrt>pell<T  WalDul.  Hall-Scott 

DIaiuctiT   H  ft.  7  It. 

I*l«pb   5  ft.  »  to. 

Dtr«ril»n  of  rotalloH  Left  band 

Control   D(|i 

Staudnrd  oiiulpiueni  :  Kin-  ■•tiini:iil.'<bi-r.  tool  kit.  »«w>rtiDent  of  fittlnft 

mid  luirtsi,  protHHIiT  nnd  i-oikplt  iiivcrs,  inKlriiin<-nti<  as  follows:  .Mr 

■iHvif  iiK'ter,  alllmi'ter,  rlm  k.  oil  and  air  prtKMirp  BiiKm,  tarbomrter. 

ibiTinonicterii,  primer,  ohut  off  valvm.  band  air  pump  and  ifsltlM 

Hwllrbva  and  rarburelors  ami  nuiftnetlc  Ihrottlca. 


Aeronautical  Patents 


Copiet  of  IhrtF  palrnlD  mini  '"'  uttlainnt  for  fire  ccfti  each  by  o4irtM- 
inu  Ihr  CDmmi'MiiiniT  nf  /'atrnln,  Wathiniiton,  D.  C. 

I8SrEn  JULY  31.  1917. 
1,234.727.    Piled  Oct.  0.  1910.    To  John  W.  CaDrike,  Coldwater.  MIc*. 
Flyina  machine. 

i.ssi'Ki)  .\trf;rsT  7.  1017. 

1.23S,8S0.    riled  Jan.  -1.  I»in    To  Km nk  FTirs  l^uminerr  Memphis,  U«, 
Omitboptrr. 

i.236.08H.    Piled  June  :.>::.  Iliin.   To  Thomas  R.  Macroicben  and  Wilttr 
V.  Kamp,  New  York.  N,  Y.  Almblp. 
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Gli  iiii  I..  Martin  Organizes  (^mipany 

Glenn  I>.  Miutm.  tlie  nirplanc  pioneer  uf  Imh  Atis;elea»  CiL, 
and  late  vict'-pn-Miilcnt  of  the  Wiight-lfartin  Aireraft  Cor- 
poration of  New  York  City,  lias  jtist  organised  a  company 
for  tliu  nuHiiifaetim  of  aircraft  at  C'lovelam,  Obio. 

Tiic  coinpai^,  it  it  annonncedf  will  have  a  capital  stock  of 
12^00^000,  aU  of  one  daai^  all  sharei  to  be  Mid  at  par  valnb 
Tbece  will  be  no  bonus  atodc  of  any  nature. 

A  nncilwr  of  praminent  Cleveland  bunneaa  men  are  aup- 
portiag  the  eonpany. 

Cbas.  E.  Thompson,  prcndent  of  the  Steel  Pradueta  Con- 
pany  of  Clcvelaod,  Ohio,  is  to  become  president^  and  Mr. 
Glenn  L.  Martin  will  be  vice-president,  of  the  new  company. 
The  l>oar<l  uf  (liri  <  tor>  will  \w  iimdc  up  of  S,  L.  Mather,  C.  W. 
BinKham,  Chas.  E.  Thompisou,  W.  G.  Maber,  Glenn  L.  Martin, 
Carl  v.  OriMme  and  Caleb  S.  Brags; 

Standardization  Committee  Meeting 

The  International  Aireiaft  Standatdiaation  Committee  met 
«t  tlw  Buvaav  of  Standards  in  WaahbiKton  on  August  21  and 
22.  Those  attending  the  ueeting  were:  Fnmk  O.  DiflBn, 
United  States^  chairman;  P.  D.  Meiiea,  Bureau  of  Standards, 
V.  S.,  aeeretanr;  Ritidof  6.  Erieson.  Canada;  Captain  A. 
Pomilio  and  Dr.  J.  8.  MaeGregor,  Italy  ;  Dr.  6.  K.  Burgeaa, 
Bureau  of  StainlardA,  U.  S.;  George  Norris,  I'nited  States 
Signal  Service;  Lieut.  M.  Mignot  and  Captain  Jean  llerck, 
Frnncr .  A.  M.  Uo-^its  and  S.  O.  Paync^  England,  and  Captain 

D.  H.  Cluiiivakm,  France. 

Among  the  important  iiuitlcrs  juiminin  r<l  ii>  a  result  of  tliis 
m»«etinfr  is  the  statement  that  each  Allieil  (ioviniineiil  will 
appoint  oflicial  representatives  as  |>criiuiiifnt  iiMUihi  rs  of  this 
comniittei'.  Thcs«-  ropresentativos  will  ih'simi.'Ui'  iiu'mlicrs  of 
their  piTMiDnl  -i.ilT,  :i|i|><)iiitiii'^  fX|>iTls  mi  the  various  sub- 
.■jcfts  under  rdiisnieratioli  to  ntli'iul  flif  <)ilTer<*iit  iiieeluips. 

It  is  imih  islDDii  that  the  ('(iiniiiilti'c  will  meet  Tluirsday  and 
Friday  ol  eacli  week  at  the  Hiucau  ol  Standards,  which  i< 
designated  as  the  oflicial  headijuarters. 

It  is  reported  that  considerable  work  baB  been  accomplished 
in  standardizing  the  materials  used  in  airplane  construction, 
and  it  is  anticipated  that,  with  meeting!^  scheiluled  for  each 
week,  ainiouiicemenis  of  the  adopted  standards  will  be  forth- 
coming shortly  and  that  onuial  speeiticationa  will  be  available 
for  distribution. 

The  meeting  last  week  was  devoted  largely  to  steel  specifica- 
tions and  the  standardtiation  of  naa*ferrous  metals,  partieU" 
iarly  bronae,  need  in  the  nanufiwtni*  of  tnni4MieUe  sleeves, 
holte,  and  other  parts,  as  well  as  alumjuom  for  eastings.  All 
snail  accessories  of  tins  nature,  which  will  be  manufactured 
in  large  quantities  and  uatd  to  a  great  extent  in  all  the  air- 
planc«i  of  the  .Mlies,  are  to  be  made  uniform,  so  that  they  can 
he  readily  sui>plie<l  or  interchangwl  at  a  moment's  notice. 

Metal  materials,  samplings,  analysis,  instniction  concerning 
physical  tests  of  metal-s  selwtioti  tests,  a:id  methtxl.s  of  in- 
speetiufj  raw  materials  were  cmisidered.  The  ("luiiniittee's 
specitications  will  In-  liasi'd  larjrcly  on  tlie  practuc  standard- 
ized liy  the  Atuci-iraii  S<M^ifty  I'nr  Tt'siuiL'  Matcniils,  which 
Kpeiilii's  standard  rnctliods  tor  inspci  l imi  at  mw  nuilcrials. 

KuriiiL'  till-  niursc  of  tlic  iiit-rtiii^'s  the  simirc  t  nf  tabrics 
camt-  u|p  tor  a  sluu  l  di-ciissinri,  hjjcciliculiolis  Iniiij,'  cunMilcreil, 
altliuu^'li  this  will  not  lonic  up  for  a  very  full  (-niisiilcrati'iii 
until  tile  next  nu'clinu,  .VugusI  anil  '24.  l.'lidt  r  this  divisiun 
of  the  Work,  the  material  used  for  <-overinjr  wiiij^s  and  ruddt  rH 
will  be  considered.  Linen  is,  of  course,  almost  uni\crsnily 
used,  but  owing  to  the  fact  that  linen  of  a  suitable  quality  is 
not  pmdiieed  in  this  coimlry,  extensive  tests  and  investiga- 
tions are  now  under  way  to  determine  the  protiuclioo  of  a 
suitable  cotton  fabric  which  may  be  used  for  this  pnrpo.<se. 
The  work  on  specifications  for  iron,  steel,  aluminum,  brass, 
and  braun  parts  and  fittings  for  airplane  construction  is  well 
advanced,  and  it  is  expected  that  an  annouiueiuent  of  the  ro- 
fpdreuiBnta  will  be  forthconung  shortly.  Meanwhile,  prcUm- 
nan  ^aadaidiaation  work  is  under  wity  on  other  naterials 
used  in  construction  work. 

P.  D.  Ifeiica,  of  the  Bnrsan  of  Standards,  has  been  design 
oated  as  the  aeeretary  of  thia  eoanuiltee. 


Tlie  U.  S.  A.  F.ngine  Tents 

Tests  of  the  first  of  the  standardized  United  States  airplane 
engines  de>i.u'nc<l  ami  Iniilt  under  direction  of  the  Aircraft 
Froiluetion  Board  make  it  practieally  certain  that  .\merican- 
madc  figbting  machines  will  be  available  for  ser\  in  in  France 
early  next  year.  Ueaulla  from  aeveral  tests  have  been  highly 
satisfactory,  it  is  learned,  althouj^  details  of  the  design  and 
perftnnanrc  of  the  engines  are  withheld. 

The  flat  engine  produced  wax  employed  eJtdusivdy  as  a 
modd  from  wUdi  gagn  and  fixtures  could  be  made,  so  that 
numerous  factories  eould  be  ei|iiipi>ed  to  turn  out  in  great 
quantities  various  parts  of  the  engine.  The  progress  of  this 
element  of  the  w«)rk  indicates  an  early  suindy  of  the  engines 
for  siTvice  at  the  fru  r 

Meanwhile  tlie  enL'iiu  i  i .-.  are  niakin;;  e\eiy  elTort  to  improve 
the  desiLHi  and  iiu'iirimrate  new  fe.'iluies.  As  rapi'lh  as  in>- 
pmvcnii  iits  ail'  ileveUjped  ihcy  will  be  incorporated  in  subse- 
quent ciiunnes.  t)ie  same  efforLs  toward  quantity  piroduetion 
being  made  each  time  the  design  is  altered. 

Aviatioa  Snpply  Depot  at  Ifiddletowik 

Laborers  have  started  getting  the  21-acre  plot  of  the  Key- 
stone State  Fair  grounds  near  Middletown,  Pa.,  into  shape 
for  the  construction  of  a  building  364  x  901  ft.,  to  be  used  as 
an  aviation  supply  depot.  A  40-f(.  runway  will  surround  the 
entire  huildinir.  (laiinett.  Seelye  &  Fleming,  llarrishur<-r.  i'a., 
eiijrin<i'rs,  in  charL'!',  estimate  the  eost  of  the  work  between 
$4()<hOi)l)  and  $.'.(ili.l_»O0. 

The  first  i)iuliiing  to  be  ereeted  will  be  u.s«h1  as  a  supply 
depot  for  the  as.sembling  and  distriliution  of  air  and  water 
craft,  wireless  apfiaratus  and  maebiue-gun  parts.  This  will 
he  fedlowol  by  the  erei'tioD  of  au  ajiplanc  and  seaplane  fae- 
lory  on  adjacent  grumid. 

China  Seeks  Aid  in  TVaining  Anny 

China  soon  will  seek  the  advice  of  the  United  States  and 
the  F.utcnte  Powers  on  the  best  way  to  OMipcrnle  in  the  war 
with  (Jermany. 

ft  iiad  been  Vieliexcd  that  Japanese  olluers  «4julii  have  the 
tnsi.    i:  traitiiiiir  China's  army,  but  it  now  appears  that  the 
I'nited  Stales,  lireat  Britain  and  France,  as  well  as  Japan, 
are  to  be  requested  to  send  military  experts  to  (.'bins. 
Bnsaia  Needs  American  Aviators 

General  Zafiubovsky.  presidcBt  of  the  Bnssiaa  Supply 
Committee  in  the  rnited  States,  recently  said : 

"What  we  should  like  to  see  on  the  i>nslern  front  as  soon 
as  possible  is  l,f»ii(i  trained  American  aviators,  with  machines, 
and  1,000  ambulances.  In  these  two  branches  of  the  service 
Ameriea'a  help  ^VI :i  l"    .f  the  greatest  value. 

Flying  at  Canal  Zone 

A  temporary  flying  Add  has  been  established  at  a  point  in 
the  Canal  Zone  where  faangais  and  storehouses  have  been 
ereeted.  The  Canal  Zone  is  not  suitable  to  the  operation  of 
land  machines,  and  it  ia  alaxMt  iiq^ossible  to  rod  snitaUe 

landing  fields.   <'a(dain  Tussell  is  the  seting  department  aCffO- 

nautieal  ollicer,  (  anal  /one. 

I.  W.  W.  Menace*  Airplane  Uork 
It  is  feared  the  aclivitiee  of  the  I.  W.  W.  in  the  spruce 
producing  r^ons  of  Oregon  and  Washington  already  ha\e 
wrought  seiioos  damage  to  the  Oovemment's  )dans  for  the 
spee^  construction  of  airphuea.  A^ts  have  found  that 
in  Junes  to  the  tioiber  and  to  the  macbineiy  used  in  the  fabri- 
cation of  the  wooden  paita  of  the  airplanes  abca4y  baa  been 
accoiuplished. 

The  AdoinistrBtion'B  method  of  dealing  with  the  I.  W.  W. 
will  be  an  enactment,  whidi  is  virtually  an  amendment  to  the 

existing  cs|>iona);e  law,  which  provides  punishment  for  pW- 
.sons  engaged  in  seditions  coii^fdracy  to  obtain  breadica  of 

contract  with  the  I'niteii  State-. 

Dayton-Wright  i*ropellcr  Fuclorj* 

The  Dayton-Wright  Air|)lane  Co..  I)a.>ton,  Ohio,  has  pur- 
chased the  three-story  plant  of  the  Kuterpriae  Carriage  Co.,  at 
Hiamisbnig,  Ohio,  and  will  fit  it  up  for  the  manufacture  of 
propeUem. 

I 
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Huge  Orders  for  Spruce  Placed 

Initial  orders  for  airplane  Rpnu*  oinn^ga(>ng  1,000,000  feel 
a  month  were  plaood  in  Portlatid,  Ore.,  by  the  United  States. 

This  business,  a^s  well  as  all  Kub!«equent  airplane  business 
to  be  placed  here  by  the  (Jovemment  and  the  Allies,  will  be 
handled  throujfh  the  newly  or^ntnixed  Spruee  Lumber  Manu- 
facturing Bureau,  which  has  been  formed  for  the  explicit 
[iiirpuKe  of  <>c>-ordinating  all  spnicc  deliveries  (o  the  allies. 

The  bureau  has  established  headquarters  in  the  Veon  Kuild- 
ing,  Portland.  Ore.,  wiih  K.  A.  Douly  a.s  chairman  and  .1.  P. 
Keating  as  secretary.  Ail  spruce  mills  in  Oregon  and  Wash- 
ington are  members. 

All  the  business  will  be  placed  by  Mr.  AHen.  representing 
the  allied  governments,  with  tiiis  bureau  and  redistributed  by 
the  bureau  among  the  member  mills  in  proiiortion  to  the 
capacity  of  each  individual  plant. 

The  price  luis  been  fi-xwl,  tentatively,  at  •'?10.')  a  1,000  feet. 
This  arrangement  will  be  tried  for  a  period  of  30  days,  and 
if  satisfactory'  all  around  at  the  end  of  that  time  it  is  expected 
to  be  continued  indefinitely. 

New  Curtiss  Plant  Will  Be  Ready  Soon 

The  immense  new  plant  of  the  ('urti.ss  Aeroplane  &  Motor 
Corp.  at  Buffalo  will  be  ready  for  business  bv  October  15. 
Despite  the  fact  that  the  lani)  for  the  new  plant  was  only 
secured  a  mouth  ago,  all  of  the  foiuidations  have  been  laid 
and  two  of  the  bays  have  been  complctod.  Four  miles  of 
track,  giving  the  company  the  very  best  of  railroad  connec- 
tions, have  been  laid. 

The  new  plant  will  occupy  nearly  160  acres  of  land,  and 
should  increase  the  present  capacity  over  COO  per  cent. 

Ford  Is  Making  Cylinders 

Henrj-  Ford  has  aiinoun<"ed  that  the  Ford  Jlotor  Company 
is  making  200,000  steel  airplane  cylinders  for  the  Government, 
which  are  to  be  delivere*l  at  the  rate  of  1,000  i>er  day. 

We  have  just  developed  a  way  of  making  these  cylinders 
from  solid  steel,  and  they  can  be  manufactured  very  cheaply," 
said  Mr.  Ford.  "  If  called  upon  to  do  so,  this  output  can  be 
increased  to  ri,(H)0,  or  even  10,000,  a  day.  It  costs  very  little 
more  to  produce  steel  now  than  it  did  before  the  war." 

The  matter  of  price  has  been  left  to  the  Government  after 
the  cylinders  are  coniideted. 

To  Start  Work  on  .\irplane  Factory 
The  construction  of  the  new  $1,IMK).000  airplane  factory  at 

the  League  l-nland  Navy  Yard  will  be  started  at  an  early  date. 
Secretary  of  the  Navy  Daniels  has  awarded  to  the  Austin 

Company,  of  Philadelphia,  the  ••onlract  for  the  erection  of 

the  building. 

"  Philadelphia  will  become  the  great  building  center  for  the 
Navy,"  Mr.  Daniels  stated.  "  Fully  iFl.').000,ObO  has  been  or 
will  be  expended  there  in  the  next  lew  months.  There  should 
be  employment  for  .'{,000  or  4,000  men." 

Tlic  building  will  be  of  slc<>l  and  brick  construction,  400  ft. 
S4|uare.  and  will  he  Hnishe<l  within  the  nest  three  months. 


Lawson  Aircraft  Corp.  Elects  Officers 

The  Ijiwson  Aircraft  Corp.,  Oreen  Bay,  Wii.,  organized 
with  a  capital  stock  of  $200,000  to  manufacture  airplanes, 
has  elected  the  following  officers:  President,  George  W.  Ellis; 
vice-president  and  general  manager,  Alfred  W.  Lawson ;  sec- 
ri'tary.  C.  I.  Smith;  treasurer,  George  A.  Richardson;  counsel. 
Max  11.  Strehlow;  directors,  William  Iloberg,  F.  E.  Burrall 
and  Meiiotrs.  Ellis,  Laws^in  and  Richardson. 

Standard  Aero  Corp.  Expands 

The  ."Standard  Aero  Corp..  of  Plainfield.  N.  J.,  announces 
the  purchase  of  the  J.  Q.  Brill  Car  Work-s  in  F^lizabeth,  N.  J., 
for  the  nianul'ncture  of  airplanes.  The  property  representj;  a 
cost  of  $750,000,  and  it  is  estimated  that,  including  equipment, 
the  total  c«»st  of  the  establishment,  before  beginning  operation, 
will  amount  to  $1,000,000. 

The  growth  <d'  the  Standard  Aero  Corp.  has  been  one  of  the 
remarkable  features  of  the  American  aircraft  industry.  The 
important  factor  in  the  building  up  of  this  firm  htw  been  it.<^ 
personnel,  which  includes  some  of  the  best  brains  of  the  air- 
craft industry. 

Charles  II.  Day,  the  chief  engineer  and  designer,  is  one  of 
the  pioneers  of  American  aviation.  He  built  the  first  tractor 
biplane  in  ihis  country  and  al-so  the  rotary  engine  which  pro- 
pelled it.  After  luiving  successfully  flown  this  machine,  he 
became  as.sociated  with  the  Glenn  L.  Martin  Co.,  of  L<is  .\n- 
gclcs,  Cal.,  in  the  capacity  of  chief  engineer.  After  having 
severed  his  connection,  he  built  a  number  of  his  own  machinet^, 
but  returned  to  the  Glenn  L.  Martin  Co.  in  1913,  where  he 
remained  until  1014,  when  he  joined  the  Sloane  Manufacturing 
Co.,  which  eventually  became  the  Standard  Aero  Corj*.  In 
his  latter  connection  ho  built  the  well  known  H-3,  J,  J-H,  and 
speed  scout  type  standard  airplanes. 

Harry  Bowers  Mimglc.  president,  is  in  charge  of  (he  opera- 
tions of  the  corporation  and  is  it.s  sole  stockholder.  To  him 
is  largely  due  the  growth  of  this  organization. 

Loening  .Aeronautical  Engineering  Corp. 

The  I»ening  Aeronn\itical  Kngineering  Cor.,  New  York, 
has  been  incorporated  with  a  capital  of  $25,000,  to  manufac- 
ture aircraft.  G.  ('.  and  H.  R.  I»<>ning  and  T.  C.  Curtis,  44 
Wall  Street,  are  the  iMcor|>orators. 

Boeing  Airplane  Co.  Plans  Extensions 

The  W.  K.  Boeinj:  Airplane  Co.,  Hoge  Building,  Seattle, 
\Va8h.,  contemplates  extensions  and  improvements  to  its  fac- 
tory on  Ijake  Union. 

Hydrerocraft  Co.  Organized 

The  Hydrerocraft  Co.  has  been  incorporated  in  New  York 
with  a  capital  of  $:}0,000  by  L.  W.  H  Coleman,  C.  L.  .\ndrews 
and  U.  P.  Keane.  A  flying  field  has  been  leased  at  Central 
Park,  Hempstead  Tunipike,  L  I.,  and  the  company  will  give 
instruction  in  fiying.  photography,  etc.,  to  men  above  the  age 
limit  of  the  army,  sviili  a  view  of  getting  them  to  become 
observei's. 
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DOEHLER 

BABBITT- LINED  BRONZE 


BEARINGS 


for 

ENDURANCE— STAMINA— SPEED 

the  essential  requisites  in 

AIRPLANE  MOTORS 

Doehler  Babbitt-Lined  Bronze  Bearings  have 
been  used  with  the  utmost  success  by  the 
largest  and  most  prominent  motor  builders 
in  the  Airplane  as  well  as  the  Automobile 
industries. 

The  exercise  of  that  same  care  in  the  selec- 
tion of  raw  materials  and  in  every  stage  of 
their  manufacture  that  has  made  us  the  lead- 
ing and  largest  die-casting  concern  in  the 
world,  will  insure  the  absolute  dependability 
of  that  most  vital  part  of  your  airplane  motor 
—  its  bearings,  if  Doehler  equipped,  and 
safeguard  its  essential  rcquisitec. 


PE-6 


MAIN  OrFICE  AND  EASTERN  PLANT 

BROOKLYN.  N.Y. 


WESTERN  PLANT      —  -  -  —  —  -  -—  -  JERSEY  PLANT 

TOLEDO, OHIO.  NEWARK.  N.J. 


CHICAGO 

4-414  NO.CAMPBCU.  AVE 


SALES  OFFICES 
DETROIT  ROCHESTER 

914  FORD  BUIUOING  159  ST.  PAUL  ST 


BOSTON 
723  OLIVER  BUILDING 
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Fish  of  the  Air 

DIRIGIBLES  have  made  significant  prog- 
ress from  their  earlier  ungainly  and 
baglike  forms. 

In  the  latest  and  highest  development  in 
this  country,  exemplified  by  the  new  Good- 
year  dirigibles  nov^  sailing  the  aerial  seas, 
they  resemble  colossal  sharks. 

Their  long  stream-line  bodies  have  horizon- 
tal and  vertical  rudders  very  much  like  fins. 

Even  the  color  has  been  changed  to  a  sea- 
gray  of  low  visibility. 

The  change  is  significant. 

It  not  only  serves  to  emphasize  the  later 
theory  of  dirigible  design  by  accentuating 
the  fishlike  appearance  and  lines,  but  indi- 
cates another  step  forward  in  fabric  devel- 
opment. 

Once  it  was  thought  necessary  to  employ 
yellow  fabric  to  assure  adequate  resistance 
to  the  effect  of  actinic  light  rays  on  the  rub- 
ber impregnation  and  coating  of  the  fabric. 

Now  yellow  has  been  discarded  and  gray  substituted 
in  the  Goodyear  dirigibles,  because  the  Goodyear 
processes  of  fabric  manufacture  asfure  adequate  life 
without  the  employment  of  dangerously  visible  colors. 


Everything  in  Rubber  for  Airplanes 
Balloons  of  Any  Size  and  Every  Type 

The  Goodyear  Tire  &  Rubber  Company,  Akron,  Ohio 
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MAGNALITE  PISTONS 

THE  Duesenberg  FourCylinder  Airplane  Eni-ine. 
100-125  H.  P.,  uses  M^gnalite  Pistons  as 
standard  equipment  Not  only  is  this  true  of  the 
Duesenberg  Airplane  EoKine.  but  also  of  the  Duesen- 
berg  Marine  and  Automobile  Motors 

ThrouRh  their  unifonri  dependability  and  efficiency. 
Magnalite  Pistons  have  become  sundard  in  Air- 
plane Engine  construction 

Our  manufacturing  capacity  is  such  that,  no  matter 
how  large  the  order  may  be.  we  can  handle  it 
promptly  We  have  prepared  a  special  booklet  on 
Aluminum  Alloy  Pistons;  a  copy  will  gladly  be 
mailed  on  your  request 

WALKER  M.  LEVETT  COMPANY 

The  Pionerr  Aluminum  Alloy  Piston  Manufacturer 
417-419-421  East  J3rd  Street  New  York  City 
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METAL  AIRPLANE 
FUSELAGES 


AIRPLANE  TUBINO 

Especially  made  to  your  own 
requirements 


are  at  presoit  mann- 
facturing  for  the  larger 
airplane  oonstractiNrs  oar 
ii%li  grade  tubing  for  al- 
most oven^gfct  deliveries. 
We  are  also  manufacture 
ing?  three  distinct  types  of 
metal  fuselages. 

Special  inqoiries  solicited. 

The  Empire  Art  Metal  Co^  Inc. 

Cdhfs  Pbint,  N.  Y. 
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USA 


WAR  WILL  END  QUICK 

When  Aeroplanes  of  Speed  and  Durability  are  put  into 

Service  by  the  Allies 

ALUMINUM  SHEETS 

Decrease  Weight,  Increase  Speed,  Strength  and  Durability 


We  carry  the  Largest  Stock  in  the  World — and  Operate 

Our  Own  Rolling  Mills 


Service  is  Assured — Write  us  Today 

WE  ALSO  MAKE  ALUMINUM  INGOTS.  OF  ALL  GRADES  FOR  CASTINGS  OR 
STEEL  PURPOSES-RODS  WIRES  GRANULES.  ETC. 


United  Smelting  &  Aluminum  Co. ,  Inc. 

NEW  HAVEN.  CONN. 

BRANCHES: 

24  Stone  Street.  New  York  City  1334  Dime  Bank  Bldg..  Detroit.  Mich.  959  Montdnock  Bldft..  Chicago.  III. 
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A  pracHcal  quality  oil 
For  aeroplane  motors 


SWAN  &  FINCH 

COMPANY 
165  BROADWAY.  NEW  YORK 


Quality  Oils  Since  1853 
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RESISTAL 

AVIATOR'S  GOGGLES 


Unbreakable 


Bent  for  Side  Vision 


Water- 
proof 


Rests tal  Ros?J?les  are  equipped  with  unbreakable  lenses. 
No  glass  will  fly  from  Resistal  lenses  from  a  blow  suffi- 
cient to  shatter  an  ordinary  lens. 

These  lenses  are  made  of  a  layer  of  transparent  celluloid 
welded  under  enormous  pressure  between  two  layers  of 
the  finest  glass,  giving  97.64'  <  of  transparency  and  at 
the  same  time  subduing  some  of  the  glare. 

Resistal  lenses  are  bent  for  side  vision,  increasing  the 
range  of  sight  of  the  wearer. 

As  the  layer  of  celluloid 
acts  also  as  an  insulator, 
vapor  will  not  gather  on 
Resistal  lenses. 

No  adhesive  cement  is  used 
in  their  construction,  with  the 
result  that  water  has  abso- 
lutely no  effect  on  Resistal 
lenses. 


Tested  ffoi'tat  lenses  have  been 

subjected  to  the  most  ri^id 
tests,  and  comply  fully  with 
the  regulations  of  the  Army 
and  Navy. 

Prompt  Delivery  can  be  had  in  any 
quanlily.    W  rite  us  direct  for  full 
information  and  prices. 

Strauss  &  Buegeleisen 

37  Warren  Street       N.  Y.  C. 
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Usco 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  1-ABKlC. 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PAR,\  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
L.\BORATORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT,  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 

w  ITHSTANDS  AlL  WEaTHER 

Conditions 
AND  Ages  Well 


MADE  BY  THE 
WORLD'S  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


IN  ACTUAL  DAILY 

PERFORMANCE 


In  every  branch  of  military  stT\icc — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the  IQ17 

^idirn  Motocycle 

With  Pouierplus  Motor 

Greatest  strctigtli,  ciMluranco,  speed,  jiower,  accessibility, 
and  all-round  dependability. 

Wc  will  be  pleased  to  arrange  demonstrations  of  all  1917 
Indian  models  for  interested  military  officials. 

lUmttT*ti4  1817  Indian  Cotalot  and  oUur 
descripUt*  tHeraiwt  unl  onytekttt  on  rt^utU 

HENDEE  MANUFACTURING  COMPANY 

iLarttU  UiAattyi!)  Uanu/aiturtri  in  tht  Wald) 
m  STATE  ST.  SPRINOFIELD,  MASSACHUSETTS 


AEROPLANE  MOTORS 

Give  the  aviator  a  motor  in  which  he  can  place  thorough 
confidence— that's  tlie  first  requisite  of  .successful  flying. 
Wisconsin  Aeroplane  Motors  are  that  kind — noted  for 
consistent  performance— absolutely  dependable.  The 
product  of  the  same  engineering  skill  that  has  made 
Wisconsin  Racing  Motors  champions  of  the  world  on 
ruad  and  speedway. 


.\\w\\i»iifi.'<;i;///////,, 


Hafl«  In  •  and  IX 
rylindfir  alxm. 
Wrilv  for  ra<*- 
with  com- 
ptrlfi  •perlflctt' 

tl«M. 


WISCONSIN 
g  MOTOR  MFG. 
S  CO. 

~     HU.  A  Drot.  33S 
^  MUwankw.  Wla. 

^     .Vetp  I'ort  Branch 
^  — tl  Hark  Row — 
T.    M.  Fenner. 
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Model  T.  T..  90  h.  p.  Training  Tractor 


WITTEMANW-LEWIS  AIRCRAFT  COMPANY 

Lincoln  Highway  Newark,  N.  J. 

Near  Paitaic  River  Telephone  HarHet  9096 

Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingoty  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Office,  2400  Oliver  Bldg.,  Pittsburgh,  Pa. 

Branch  Offices: 


Boston  131  State  Street 

Chicago  1300  Westminster  Building 

Cleveland  950  Leader-News  Building 

Detroit  1512  Ford  Building 

Kansas  City  308  R.  A.  I>ong  Building 


ho*  Angeles  (Pierson,  Rocding  &  Co.,  Agents) 

494  Pacific  Electric  Building 


New  York  120  Broadway 

Philadelphia  1216-1218  Widener  Building 

Rochester  1 112  Granite  Building 

San  Francisco  (Pierson,  Rocding  &  Co.,  Agents) 

731  Rialto  Building 
Seattle  (Pierson,  Roeding  &  Co.,  Agents) 

523  Colnian  Building 
Washington . . .  509  Metropolitan  Bank  Building 


Send  inquirieM  regarding  aluminum  in  any  form  to  nearest  Branch  Office, or  to  General  Salea  Office 
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LABORATORY 
DYNAMIC  BALANCE 

centrally  located  in  this  city.  We  have  facilities  for  taking 
on  a  certain  amount  of  OUTSIDE  WORK,  such  as  bal- 
ancing a  few  shafts  or  other  articles  of  medium  size. 

All  work  done  on  latest  AkimofT  balancing  apparatus  and  absolutely 
guaranteed.  Six  cylinder  shafts  balanced  CORRECTLY,  which  is 
not  as  easy  as  it  iootvs.  Beware  of  the  man  who  will  tell  vou  that  a 
six  cylinder  shatt  can  be  balanced  in  any  old  way,  for  example,  by 
drilling  in  diree  planes  .  .  . 

N.  W.  AKIMOFF,  DYNAMIC  RALANCING  APPARATUS 

Office,  Harrison  Building,  Philadelphia 


HYDROGEN  GAS 

Equipment  for 

Aerostation  Fields 


GAS  ENGINEERING  CO. 

Trenton  ::  ::  New  Jersey 
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Conbraclors    to  U.S.  Army  ^Jvd 


L 


TllOMAS^MoP^E   AlPClJATT  CoPPOKATlON 

•3TWACA  ,  N.V.  V.ff.A- 


J 
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AIRPLANES 

for 

Military  Purposes 


LEWIS  G.  YOUNG 

45  E^ast  42d  Street  New  York 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OrFICB  AND  FACTORY 

EDGEWATER,  N.  J. 
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Grand  Rapids  Lumber  Tester 

Test  your  lumber  (or  moisture  content: 
I.    When  you  buy  it,  to  be  sure  you  are 
getting  what  you  want. 
II.    When  you  put  in  your  kiln,  to  see  how 
long  it  should  dry. 

III.    When  you  empty  your  kiln,  to  insure 
properly  dried  lumber. 

Dont  guas  at  it.    Cutssini  is  a  poor  game. 


Requires  no  figuring  or  computations. 
No  charts  or  rollers  to  bother  with. 
Equally  applicable  to  testing  any  material 
moisture  content. 

Accurately  made,  graduated  to  metric 
system,  and  can  be  used  for  ordinary  weighing^ 


GRAND  RAPIDS  VAPOR  KILNS 

Now  used  in  aircraft  work  by: — 

Curtiss  Aeroplane  &  Motor  Corp. 
American  Propeller  &  Mfg.  Co. 

Now  building  for: — 

Fisher  Body  Corporation 
Airplane  Division 

Elquipment  and  instruments  supplied 
to,  in  addition  to  above: — 

Standard  Aero  Corporation 
The  Burgess  Company 
Thomas-Morse  Aircraft  Corp. 
Dayton  Wright  Airplane  Co. 

GRAND  RAPIDS  VAPOR  KILN 

Made  by  GRAND  RAPIDS  VENEER  WORKSj 
Grand  Rapids,  Mich.  U.  S.  A.     Seattle,  Wash.,  U.  S.  A. 


a  counterbalanced  aviation 

crankshaft .... 

one  of  the  1  8  different 
models  we  are  now  making 
for  1  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

H'e  fiaoe  thipptd  S0,392  Counter halancad  Crankthaftt  to  August  28th,  1917 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 
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Aeroplane 

Lumber 

Specialists 

Alaska  Spruce 
Black  Walnut 
Tough  White  Ash 

CHETHAM  LUMBER  CO.,  Inc. 

IS  William  Street       New  York 

Talaphoixc.  Hanom  MM 

I 


ELJ-5 

Officers  of  the  Heavier-than-air 
Services  of  the  United  States 
and  their  Allies  are  invited  to 
inspect  the 

Janney 
Aircraft  Company's 

New  Model 
Training  Tractor 
Biplane  ELJ-5 

With  Hall-Scott  A-5  Six  Cylinder  Engine 

Detailed  Description 
upon  request 

JANNEY  AIRCRAFT  CO. 

MONROE,  MICH. 


M  TANDEM  BIPLANE" 


INHERENT  LONGI- 
TUDINAL STABILITY 


Richardson  Aeroplane  Corporation,  Inc. 

New  Orleans,  La. 


With  the  manufacturing  facilities  of  three 
large  factories  in  New  York,  Tennessee  and 
New  Jersey  we  are  in  a  position  to  execute 
with  despatch  orders  for  the  LANZIUS 
CHANGEABLE  ANGLE  OF  INCIDENCE 
AIRPLANE  in  any  type  for  land  or  water, 
or  for  Standard  and  Special  Design  Aircraft, 
either  wood  or  steel  construction.  We  furnish 
with  our  standard  equipment  Duesenberg 
Motors,  recognized  as  one  of  the  most  power- 
ful and  efficient  .Aeronautical  Motors  on  the 
market. 

LANZIUS  AIRCRAFT  COMPANY 

Executive  Offices 
608-609410  Singer  Building,  149  Broadwajr.  New  York 
Telephone!  6710-671 1  Cortlandt 
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STIHI^ON-RIVETS 

>^   IRON  05vli^^ 


Stock 

KCaULAR 

Sizes 


Special 

To 
Order 


  _     EYELETS,  HOOKS.GROMMETS  AMD  WASHERS  FOH  SHOES.  

70  FRANKLIN  AVENUE  70    shelter  tents,  corsets. leggins,  mail  bags.    BROOKLYN.  NEW-YORK 

ACIERAL  METAL 

Light  as  Aluminum  Strong  as  Steel 

Non-corrosive  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt  Dmlivmrita 


ACIERAL  CO.  OF  AMERICA 


Uain  O/Krm! 

26  Cortlandt  StrMt 

NEW  YORK  CITY 


20  Orange  Street 
NEWARK,  N.  J. 


PROPELLER  SERVICE 


BY  AN  ORGANIZATION  EQl  lPPF.D  TO  TAKE  HOLD  OF  VOI  R  PROPELLER 
PROBLEMS.   QI  ANTITV  PRODUCTIONS.    LET  I  S  ADVISE 
ON  \  0l  R  SPECH  ICWTIONS. 


W.  A.  DOYLE 


TRENTON,  N.  J. 


C«n  be  applied  to  4,  6,  8,  and  12 
Cylinder  Engines. 


The'Xhristensen  Self-Starter"  for  Aviation  Motors 

jWEIGHS  ONLY  40  LBS.  COMPLETE 

Uses  Gasoline  and  Air,  Furnishing  the  Compression  Stroke  of  the 
Motor  Without  Turning  It. 

Starts  Big  Motors  With  Greatest  Ease.    Cold  Weather  Docs  Not 

Affect  Its  Efficiency. 

Standard  Equipment  on  "Thomaa"  Motors.    U*ed  by  U.  S.  Army  and  Navy 

WRITE  FOR  CATALOG  OF  AERO  MODEL 

THE  CHRISTENSEN  ENGINEERING  CO.,  Milwaukee,  Wis. 
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"DALTON  SIX" 


■^r^^ff  "DaltonSix" 

indispenkable. 

^1  Furnished 

^1      Elnglith  or  Metric 
Thread  Cutting. 

I^^^to  Im  Manuf  actiu^r 

»  mw     of  fine  instruments 

I  for  aeroplanes  now 
m  has 

(36)  "DALTON  SIXES"  Installed 

Vfhy  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.'Co.,  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a 


Unit 


To  build  the  best  radiator 
made.  Maximum  efficiency 
and  minimum  weight  with 
stabilit)'. 

We  have  never  made  a 
radiator  to  meet  a  price. 
Quality  is  the  prime  consid- 
eration. 

Our  ten  years  of  manufac- 
turing experience  is  at  your 
disposal. 

Samples  submitted  with 
quotations  if  you  will  mail 
your  prints. 

THE  ENGUSH  &  MERSICK  CO. 

NEW  HAVEN,  CONN. 


"  noso  "  side  T]rp« 
Vni  br  th*  C.  B.  Gov«rniB«it 
Hmiing  just  completed  large  order*  for  th«  AUieM  vm 
are  in  bttter  position  than  ever  to  tak«  care  of  our  trade 

AUTO  RADIATOR  MFG.  CORP. 


«l»-tS»  W.  IZth  STREET, 


LOB  AMOEI.es.  OAU 


BmimniinnaHK 


[p[E](o)^[EL[LE[E]! 


SPECIALLY  designed 
and  constructed  to 
*^  meet  the  requirements 
of  your  power  plant 

Duplicate  the  propeller  th.-it 
gi\'es  you  the  best  results. 
Send  us  your  blades  and 
we  will  duplicate  thcni. 


Inquiries  Solicited 


l: 


( 


HARRIMAN  AIRCRAFT  MOTORS  CO. 

SOUTH  GLASTONBURY,  CONN. 


■imniaoHBinnTtn 


niuiUBB  j 
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Reprint  From 

U.  S.  Government  Advertiser 

or  AucoM  23.  1917 


Maiiufucturers''  Reprei«ontative 

At  a  rMiMit  uicetluK  of  tli<>  Ani<>rir-nn 
and  Foi-cIku  SuIiv  Corp.,  the  followiii); 
oflliwrs  were  elwled :  Joliu  Ij.  Newlwld, 
pri^idptit.  <  p<^>'l<1<'nt  MorehnntK  Tnnis- 
f»'r  A  Slum  Be  Vn.t  ;  Uos*  V.  Aiulrews, 
vlre-prpshliMit,  (I'r<-sl<l<>iit  It.  V.  .Vii- 
(IrewH  I'«|K«r  Co.)  ;  K.  K.  Tti<iiii|>son, 
xwreiary  :iii<l  In-jiNuri-r.  i  lifsid  i»f  rtrni 
of  ("mill'.  I'lirrls  &  To.  i:  I^iuls  <". 
WItkoHwkl.  snli-s  niannKor.  Th«  puriNw^ 
of  the  coriK»rntlon  Is  to  rvmler  an  etH- 
c'lent  Hcrvlc*  to  Iwth  the  hcUm'IwI  hirKc 
luaniifncturorfi  who  wnnt  |K>n<4iiiiil  rep- 
reseiitnlloii  before  the  (Jovernnifnt  nml 
to  the  various  hrnnchMi  of  the  V.  8. 
(roreniiiieiit.  The  coriMirntlon  has  been 
pnrtit-iilnrl.v  fortunnte  In  securing  the 
services  of  Mr.  Wltkowskl,  who  has  re|i- 
roKcnteil  one  of  (he  larKcxt  iiianiifiK-tiir- 
lug  concern)*  of  the  rniieil  Slater  for 
more  thnii  2<>  .vearH. 

AMKRKWN  A>'I>  FORKICiN  K.%I.K8 
CURTOiCVTION 

IM-T-S  MUNSET  BUILDING 
WAMHINUTON,  D.  C. 


THE  STANDARD 

CLOCKS 

FOR  USE  ON 

AEROPLANES  and 
SEAPLANES  &c. 


The  Justly  Celebrated 

8  DAY— HIGH  GRADE 

"CHELSEA" 

CORRESPO  NDENCE  SOLICITED 

CHELSEA  CLOCK  CO. 

10  State  Street,    Boston,  Mass.,  U.S.A. 


A  Big  Output  of 
Aeroplane  Propellers 

That's  what  pri-P'"'!"'''  itimnifnrturpm  evprywhrn'  are  l>endiDK 
i-vi-ry  <'lti>r(  ti>  mi  ur<'.  The  method  of  RhauliiK  aeroplani'  pro- 
|i«llei>i  on  n  nplnillo  <'arviT,  nnil  l>y  lmn<l.  fx  pnivSnf;  lcx>  Kinw 
uDil  <'imtly.  .Vii  automatic  marhlne  to  turn  propeller  bladm  of 
nny  hItc-  to  nny  xhii|M'  or  pitch — atiil  Wttxr  hut  tlip  flnal  flnlah- 
hifc  to  he  (lone  l>y  hand,  ig  the  only  rerouroe  to  mciie  profit  and 
I>Ik  output. 

Defiance  Aeroplane  Propeller 
Turning  Lathe 

will  aocomplUh  llw  work  of  Hphf  to  ten  nkllled  workmen.  It 
liisun-s  cs>rrert  nbaiM-s,  and  will  dupllrate  strula,  ax  well  as 
propcllerw  of  any  di'xli:ii,  l»  (•xartdnis.  'Hila  inarhloe  la  the  only 
one  on  the  iiiurlcot  t<Mlny  tlint  will  Mirrpmifully  turn  aeroplann 
pro|H'lli'n>.  lustallnilonK  are  Im-Ink  maile  by  many  of  the  fonv 
inoct  aeroplane  nml  prnpelK  r  nmnufariurem. 

H'r  iri/l  mnil  upon  rrqum  nn  illtiDlnUrd  and 
iteinriiifiie     ctrcuUir,     tHIhnul  obldiationt. 

THE  DEFIANCE  MACHINE  WORKS 

DEKI.iNC'E,  OHIO,  f.  H.  A. 

N»:»  York  Cn\  I>o.mios,  Exo. 


Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  elastic  aviation  cord. 
We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  heavy  elastic  cord. 


Smimrd  H-i  folppiJ  Mil  m  mt4 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUGHTON.  MASS. 
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AIRPLANE  CRANKSHAFTS 

With  a  Perfect  Record 


WYMAN-GORDON  COMPANY 

WORCESTER,  BIASS^  U.  S.  A. 


uUon  known  ta 
qiwUty  I*  foittwl 


B«TABLISHBD  ISSS 


McADAMITE-ALUMINUM  COMPANY 

57-B3  Isabella  Ave.  DETROIT.  MICH. 

Highes  t-  Grade— Stro  n  ges  t 

ALUMINUM  CASTINGS 

«   ,^^0  ib«  sq.  In.  lARGE  CAPACITY 

Compre^slon   126,000    "     "     "  »  xtt^ 

Transverse    87;?00    «     "     "  rLAIN  1 

Torsion    66,300  * 

Poiinc  Point   1040  Degree*  F  Quick  Deliveries  Guaranteed 


OUR  SPRUCE  LOGS 

Are  perhaps  the  best  on  the  Pacific 
Coast.  Our  facilities  for  supplying 
Air-plane  Spruce  are  unsurpassed. 

A  C.  DUTTON  LUMBER  CORPORATION 


MiliM 

SOUTH  BEND,  WASH. 
TAOOAIAtWASH. 


Genera/  Sale*  Department 
SPRINGFIELD.  MASS. 


WharPmM,  Wmrmhoa»*» 
mnd  Stueagt  YmrtU 

H.Y, 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  Y<MUC  OFFICE  LONDON  OFFICE 

IMBnadhrair.  EquitaMsBuiUliit  W  Qimmi  Aim*  ChumbMi,  WMtmliMtar,  S.  W. 

Govenmeitt  Controcton  Omsultiiic  Engineers 

Manufacturera  of  Illuminatingr  Shdls.  Trendi  Howitsera,  Hand  Grenades,  etc..  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Military  cuid  Naval 
AIRCRAFT 
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Boeing  Airplane  Co. 

AIRPLANES 

ACCESSORIES 

SCHOOLING 

OBNERAL  OFFICES: 

Hoge  BniMiig  -  Seattle,  f  ashiigtoo 

AERONAUTICAL 
ENGINEERING 

To  facilitate  the  rapid  production  of  Aircraft 
to  meet  go\ernmcntal  requirements,  we  will  pl.icc 
our  aeronautical  engineering  department  at  the  dh- 

{)0$al  of  a  limited  number  of  responsible  manu- 
acturcrs. 

For  nine  years  our  engineers  have  specialized 
in  the  design  and  production  of 

AIRCRAFT  ami 

AIRCRAFT  MOTORS 

Thi?  cxrcrirrnrc.  Jjting  jliin  st  from  t.'.c  incept  ivn  "f  tlit.' 
:nJus:ry.  rc^ultcJ  in  thi?  l.ibul.iti'jn  of  criniplcto  data  cuvt-r- 
inc  fvtry  ri  s-ii'l^'  pliijsc  <if  nianuf.iclurc  and  dc.-r>;n.  ctiuhlinp  us 
I' I  q.;;cl  ly  FruiuvC  ncv  an<!  unproved  lyprs  <jf  planes  and  i jf 
oHvin^iling  original  anii  tiitlinctive  features  for  the  standardized 
types. 

Brine  '.h:ii  'pcciatly  equipped,  we  aM  piC^Icd  to  UIMlef- 
t.il.L-  tjA-  Jt  -  .Ti  ot  j  rplaiiL-5  for  military  and  ipcC1«l  MrvtM  COO- 

di:i"n  .  -iTid  M;pcr\iit  their  constnictiori. 

OUR    E  N  ( ;  I  X  E  E  R  I  N  ( SER\'  1 C  E 

covers  the  1.  ryanization  and  devclopmeni  of  manufacturing  plai:i< 
for  the  ccmplcie  production  of  aircraft,  including  design  of  special 
processes,  jiys  and  tool*  for  ipecdjr  and  cooaomicat  pnoduc- 


Automotive  Engineering  Company 

130  SOITTH  STATE  ST.     -     -     -     CHICAGO.  ILL. 


Aeroplane  Company 


Jamaica  Plain  Boston 


Erie  Specialty  Co. 

Mam  Ptant 

Erie,  Pa. 

ExKuHot  Qfie$s:  25  Hm  91.,  Ktw  Ml 
ManufacUuw 

AIRCRAFT  METAL  PARTS, 
BOLTS,  NUTS,  CLEVIS  PINS, 
SHACKLES.  EYE  BOLTS,  MA- 
CHUME  SCREWS,  ETC.,  ETC. 

Fittings,  Forgings, 
Castings 

We  are  increasing  our  equipment  in 
every  d^aitmoBt— fmuMlry,  forge 
■hop,  itampiBg,  antommtie  icrew 
machines,  tool  and  die  shop. 

All  our  products  are  rigidly  in* 
spccted  and  meet  all  GoTemment 
requiremente. 

Arm  you  on  our  catalog  mmtmg  litt? 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


^  Du  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increased 
demands  of  the  airplane  industry. 

^  Du  Pont  technical  skill  and  cxp>erience  will 
insure  strict  maintenance  of  the  quality  that  has 
made  DU  PONT  DOPE  the  standard  for  airplane 
surfaces. 

Da  Pont  Chemical  Works 

E.  I.  du  Pont  de  Nemoun  &  Co..  Owner 

120  Broadway  New  York 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  sp>ecializc  in  this 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO  J4  Commerce  Sl,N.Y. 


Radium  Luminous 
Material. 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESH'E 


A  SAFETY  DEVICE  FOR  WAR 

ON 

M.^CHINE  Ul'N.  PISTOL  AXD  RIFLE 
SIGIITH;  RANGE  SCAI.Efl:  AUTOMATIC 
TRLEniONES:  miREI.E88  APFARATrH; 
NAVIO.\TINO  IXSTRtMENTS  OF  ALL  FLY- 
ING AND  BAIIJNO  CRAFT:  DUCK  CLOCKSi 
WRIST,  STOP  A.VU  POCKET  WATCHEBt 
BlOMALSt   rLOTTIMQ   BOAHOSi  ETC. 

Radium  Luminous  Material  Corporation 

Fifty  Five  Liberty  Street  New  York  City 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for   a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 
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AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  duignera 
of 

AERO 
RADIATORS 
INTAKE 

and 


EXHAUST  PIPES 


UNDER  &  MEYER 
245  W.  SSth  St. 
N«w  York 


WESTMORE 
PROPELLER 

will  not  warp  or  split 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

Quantity  Production 

WRITE  FOR  INFORMATION 

AddreM  AIRCRAFT  DEPARTMENT 

SCHWEIZER  &  WEST  MFG.  CO. 
J08-324  N.  Ada  St.,  Chicago 

CabI*  addrw*  -SWESCO" 

Cafaincl  mikkcrm  with  arer  thirty  yrun' 
•  uccrtiful   business  behind  ihcm 


Factors  of  Safety 

These  Count  in  Aeroplane  Constrnction 


NON-INFLAMMABLE 

Cellulose  Acetate  Ba§e 

CeiesiroQ  GlolU  Yamisles 

proMe  another  SAFBTY  FACTOR 


NON-INFLAMMABLE 

GeiesiioD!iiiee(s#  Films 

Trantparent  —  Waterproof 

MANCFACTURED  BY 

Chemical  Products  Company 

93  Broad  Street  Boston,  U.  S.  A. 

MemiJadttTtn  of  Ce//ub*c  Acdelt  for  marly  15  gtan 


TURNBUCKLES 


of  the 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirements 

Standard  Screw  Co. 

(of  Pennjylvania) 

CORRY.  PA. 
New  York  Office:  Woolworth  Building 
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DROP  FORCINGS 

I 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  63  YEARS 

1000  WEST  120th  STREET,  CHICAGO,  ILL. 


PREVENTS  STALLING 

yOXBQRO 

AIR  SPEED  INDICATORS 

Tell  the  aviator  at  a  glance  if  his  machine  is  maintainine  buoyancy,  or  stalling.  It 
accurately  measures  tne  relative  wind  pressure,  the  force  which  keep*  the  plane  in  the 
air.    It  insures  safe  flying. 

Send  for  illustrative  and  descriptive  Bulletin  No.  BFWQ. 

THE  FOXBORO  CO.  Foxboro,  Mass.,  U.  S.  A. 


Nrw  York 
SO  Church  St. 
Philadelphia 
till  &J.  Peno.  Sq. 


Clii<:ago 
Ij6j  Motudnock  BIdt. 

St.  Louil 
■  084  R.  Exch.  Bids. 


H)ii«bur(h 
B.  F.  Jooo  BldK. 
Son  Fruidaro 
461  Markrt  Sc. 


Blrmioshiiiii,  AU. 
740  Brown  Marx  Bids. 
Peacock  Broa. 
i8j  Beaver  Hall  Hill,  Montreal 


LEYGRAND&CO. 

120  Broadway,  New  York 
MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


Propeller  Specialists 

ExiKTicnced  in  clesiRn  and  construction  of  high 
speed  propellers  actually  in  service  in  the 
United  States  and  abroad. 

Ojn-n  for  contracts  to  design  and  construct  all 
lyjies  of  air  propellers. 

Prnprllvrs  drsi^nvd  and  /cnnranti'i'd  to  meet 
the  exact  rfijuirfmrntu  nf  your  machine 

AutiRESs  Box  83 
AVIATION  AND  AERONAUTICAL 
ENGINEERING 


RUDENTIAL"' 


IN  METHOD  OF  ERECTION 
SCIENTIFICALLY  CONSTR 
/='OJl         AND  V 
STOR^"     INDUSTRIAL  BUILDINGS 

i.£ss  S  muc  Tu/iAL  Sreei  Useo  Oiie  To 


^GALVANIZED  STEEL 
i  COVERING 
STRUCTURAL  STEEL 
FRAMING--' 

boltingJmetmod' 


-•^yaif  C.  P.PKW17E7J  COMPA)(X  8il.ri''?v¥ 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

» 

Bath,  N.  Y. 
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BALL  AND  ROLLER  BEARINGS 

Annular — Single  and  Double  Row 
B«ll  ThruU— All  Ty|>cs  Taper  Roller— Standard 

Roller  Thru«t— Collir  Type    Preiied  Steel— All  Types 

So/c  Agents  for  the  U.  S.  of 

The  Bowden  Patent  Wire  Mechanism 

for  the  Transmission  of  Reciprocating  Motion 
Through  a   Flexible  and   Tortuous  Route. 

THE  GWILLIAM  COMPANY 

ENGINEERS 

NEW  YORK  .  .  253  W.  S8th  Street,  (at  Broadway) 
PHILADELPHIA  1314  Arch  Street 


AIRCRAFT  WIRE 
STRAND  CORD 

THIMBLES  AND  FERRl/LES 

JOHN  A.  ROEBLING'S  SONS  COMPANY 

TRENTON,  N.  J.,  U.  S.  A. 


The  Beam  Airplane  Company 

(I.NCOKrOKATBI)) 

Announce  that  ihey  are  in  a  position  to  accept  a 
few  students  in  their  Aviation  School. 

CURTISS  and  EUROPEAN  MOTORS 
TRACTOR  and  PUSHER  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  LIVING  EXPENSES  REASONABLE 
NO  CHARGE  FOR  BREAKAGE 

Corrttpondenee  Invito 

THE  BEAM  AIRPLANE  COMPANY 


OHIO 


VENEERED  PANELS 


FOR- 


AIRPLANE  and  HYDROPLANE 
CON  STR  UCTION 

S*nd  for  Sample*  Chemically  Treated  Which  Irtcreaaet 

WATERPROOFNESS 
NEW  JERSEY  VENEER  CO.,  Palerson.  N.  J. 

Tal*phon*,736ZO  Patarion 


D 


uesen 


oton 


Ducseiibrrg  Motor*  Corporation  desifni^  and  builcl!> 
high  spwH,  high  powered  motors  for  Automobiles, 
Motor  Biiatx  and  Aerophinri*.     Write  for  full  detail". 

DUESENBERG  MOTORS  CORPORATION,  120  Broadway.  New  York 


AEROPLANE 
RIMS  and  WHEELS 


Made  by  the  oldest  and  best  known 
steel  rim  and  wire  wheel  makers  in 
America. 

Quotations  gladly  furnished. 
The  MOTT  WHEEL  WORKS 

Utica,  N.  Y. 


supi'pme 
avianon. 


All  recognized  builder* 
of  airplane  motors  in 
America  use  Zenith  on 
their  product. 

Zenith  Carburetor 
Company 

Nit.  Y«k     DETROIT  Oioii 
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PUNCH  PRESS  WORK 
AND  STAMPINGS 

Specializing  particularly  in  Aero- 
plane woric  where  accurate  work* 
manship  is  absolutely  necessary. 

Also — Aeroplane  Machine  Work. 

CENTURY  TELEPHONE 
CONSTRUCTION  COMPANY 

BUFFALO.  N.  Y. 


Sheet  Metal  Work 

-/pr- 

Airplanes 

Precise  W ork  Executed 
from  Blue  Prints  or 
specificaHons  

The  Auto-Aero  Sheet  Metal  Works 

45  High  SUMt.  N«w  Haven,  Conn. 


mm 


AIR-SCREWS 

PROVEN  PROFICIENCY 


'MAKM.Y. 


CORP. 
U.S.  A. 


WOOD  WORKiNf  HACHINERY 

8PBCMLLY  AHAPTBD 


FOR 


Aeroplane  Factories 

Wriltfor  MifbnMlini  €alat»gtmltt.  97 

OLNEY  &  WARRIN 


406-412 

T«I.Sprtat442l  NeWVOUt.N.Y. 


Oil  Proof — Gasoline  Proof 
Water  Rroof 
VELLUMOID  GASKETS 

Tough — Compressible — Flexible 

If  you  arc  not  familiar  with  VeOu- 
moid  have  us  spiiH  you  samples- 
cither  sheet  or  gaskets  cut  as  per  your 
blue  prints. 

F.xftftt  Casket  Cutting  department.    Quick  tervice 

Fibre  Finislung  Co.,  27  State  Su,  Boston 


PONTOONS 

and 

FLYING  BOAT  HULLS 

Built  from  your  deogns 
or  from  oun 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  dies 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
ings  of  high  and  low  carbon  O.H.  or  alloy  ftcdi. 

W'c  have  furnished  cylinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

Ako  Propeller  Hobs,  Flanges  and  Shafts,  etc. 

MiflcalUiMOus  «feMun  hamnior  and  hy- 
dnulie  proM  die  forgings  of  all  typos. 


TIOGA  STEEL  &  IRON  COMP.\NY 

52od  A  Grays  AveoM  FhiiMielphis,  Pa.,  U.  S.  A. 


SCREW 
MACHINE 
PRODUCTS 


i 


Take  advantaf;c  of  uur  service  for 
any  standard  or  special  parts  required 
up  to  2^''  diameter. 

f^ir  e(|tii[micnt  and  organization  can 
handle  the  ni<_i-;t  accurate  work  you 
have. 

<  >'(.<!, :!iinis  (jhtdlx  liliidc 
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DON'T  SCRAP  ALUMINUM  PARTS 


Save  them  with 

SO-LUMINUM 

new  Rreat  "J  in  1"  brazini;. 
welding  and  solderitiK  c>>ni- 
pound,  stronger  than  aluminuin 
ur  its  alloys.  A  perfect  substi- 
tute for  acetylene  welding  in 
one-iiuarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flux.  Booklet  on  request. 
Sample  bar,  $1.(X).  Used  by  the 
United  States  .\riny  and  Navy, 
and  indorsed  by  the  Britisli 
Munitions  Board. 

n-iiHiin  m.  *  m.  co..  ne 

tmm  i%  Vtt  Vntnj         T>rk  Cttr 


50  LUMinon 


I  iMINUM 


TMt  SO-LUMINlin  CO 


AVIATION 

AND  AERONAUTICAL  ENGINEERING 


24  Issues 


$2.00 


First  and  Fifteenth  of  Each  Month 


American  Automotive  Company 

Man  ufaciurera 

Aeroplanes  and  Hydro-Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
will  meet  U.  S.  Govt,  requirements. 


METAL  HOSE 

For  every  Airplane  Requirement 


IVrile  for  specifications  and  prices 

PENNSYLVANIA  FLEXIBLE  METALUC 
TUBING  COMPANY 

Broad  and  Race  Su.,  Philadalphia 
N*w  York  Boston  Chtcaeo  Datrolt  Clavoland 


The 
"  Perfect 
Htmrtar  " 
llooklet  8«al 
Free  on  Roquwt 


Tested  and 
Approved  by 
U.  S.  Gov't 


tliitlah.  Datcb,  Nonreglao,  and 
Swivlliili  (ioTrromentB,  as  well  u 
uur  i>wD,  htrt  approrrd  tbl>  con- 
prciiF.ed-alr  starter.  Interference 
with  eoglne  Is  Impossible,  as 
when  not  In  use  the  Perfert 
Starter  leerea  motor  entirely  free. 
Twr>  models  :  "  C  "  for  enctnea 
up  ti>  2D0  H.P. ;  "  D"  up  to  150 
H.P.    Botb  self-charglnc. 

BoohM  Free  on  Htquett. 

MoTOR-CoMPaESSOR  G>. 

NCWAItK,  N.  J.,  U.  8.  A. 


/- PROPELLERS  ^ 

Propellers  of  the  greatest  efficiency  and  highest 
quality.    Unequalled  in  accuracy  and  reliability. 

Excelsior  Propellers  are  used  by  all  the  leading  aria- 
tors.   Only  one  quality— the  best. 

Complete  ntockt  on  hand  for  prompt  ihipmtnt 
fT rite  to-day  for  booklet 

EXCELSIOR  PROPELLER  COMPANY 

NT.  I.OL'U.  HO. 


10  eeats  •  word,  minlmnra  charge  t2.00,  payable  In  adranee.  Addreas 
ATiATioa  AND  AaaoMAOTicii.  BMomaoiMa,  liO  West  S2d  Street.  New  York 


Classified  Advertising 

replies  to  adrertlBementa  wltli  tmz  DBBh«rs,  car*  of 


h'OK  .s.VI.K— <i  (■.vliiiitfr  iHi  II. I>.  .M.ixiiiiolor.  run  l<ws  tliiiii 
Iwii  liiiurx.  tiuiiriinttwl  <'<iiitliti«>u.  HarK»iii.  Aihlrewt  IV>x  42. 
MiKlixoii.  Conn. 

TKSTIOKS — Sevoriil  first  <')iish  tetfters  exiwrieno-U  on  mtiiry 
«eri>|iliinf  cnjrhu'w.  Heply,  Ntatiiii;  a«<'.  iii(ll<<nallty.  iMliicalion 
anil  i>x|H-ri<Mii'c  in  full  and  xalary  <l<Klri-<L  (ilrc  <i>Miiil)'t<> 
hirnrnmtloii.  Addrt^  T<'Kt«'r,  33  JackMtii  Avi>.,  Long  iNland 
City.  N.  Y.  

TWO  es|«?rt  pniiK'Her  d««lKn»'rH  ar«'  o|h>ii  fi»r  <-«>i>tra<-tH  ti> 
4li-si)ni  and  fiimiMli  <tini|>li>to  wtirklii);  dniwlngH  of  |irii|M>IU>rH 
to  nici'l  your  riKinirMnt-nts,    Addri'ss  I\it\  ."•:{. 

WA.VTKIi — Kx|M>rl*-iiii><l  nii-tal  Im-ihIi  liiitulK.  ni<-c||;inlst.H. 
w<MMlwi>rkors  and  aHHcniMcrs  fur  airfilaue  <tinstructlou. 
Tli>>niuH-.MorH»>  AInnift  r<>riMjratlon.  llliaia,  N.  Y. 

KOK  SAM'". — .V)  II. I'.  4  cyllinlcr  HoIkti.x  iimtiir,  radiator,  and 
tlire<>  iinipcllerx,  l:i  Al  condition.    AtldrfNx  Itox  4U. 


.\KItoi'I..V.\r..><  W.VNTKI*  for  iHissiniycr  liirryliij;  and  s«-1iih>I. 
In  Kloriila.  If  yoii  linvi-  <.-oinpli'tcly-iii<*li>ritl  ai>roplant>s  in  Al 
llylnK  i-ondition  and  |ir«>fi>r  to  oHi|H-rat<>  on  the  alMive  projKisi- 
tion  and  n-<vivo  fluauclal  Hlipitort  from  an  orpitH7.«Hl  ai'roplnn<- 
I'oniimny,  iiisttttd  of  HoilliiK  yonr  tnn<-liin>>s,  tlieu  addresH  1270 
Broadway  (Snlto  1i»17».  New  York. 

A  WI.NTlilt  sriloTlL  will  o|H-n  in  Florida  and  wv  wlxb  to 
ni-Kotiate  witii  Niiidcnts  for  a  prclliuirmry,  luit  nn  actual  flyinic 
foiirw.  Talie  one  or  iiiort*  It-Hson.s  and  Icnvo  wbcn  ready  wltli- 
ont  any  olili;;ation!4.  Addri-ss  .Mr.  Weir.  I.Vi  Wt-wt  lirjiid  St.. 
N<>w  York. 

K.StJI.NKKU  KXKCITI VK.  (•x|«'ri«'n<iil  alrplaiii'  iiwniifar- 
tnriiii;  on;anl»ition.  plant.  <><|uipiii(nd.  and  piiMliiction  lay-out. 
with  wvcral  iiK.s|stnntN.  open  for  enKn(;<Mn<-nt  after  Sojiteui- 
Imt  1.1.    .Xddn'ss  Itox  !>-,  

WANTED— Itellable,  ezpeiienced  airplane  propeller  tniUder. 
Must  have  ample  glue  rootn  eii^rieiK-e.  Addre«a  with  reference 
and  Iptiglh  of  exi>erience  In  first  letter.  Box  61, 
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COURSE  IN  AERODYNAMICS 
AND  AIRPLANE  DESIGN 

by  the  Instructors  in  Aeronautics  of  the  Massachu- 
setts Institute  of  Technology  is  printed  complete  in 

BOUND  VOLUMES  Nos.  1  and  U 

of 

Aoialion  and  Aeronautical  Engineering 

Substantial  and  attractive  bindings.  These  bound 
volumes  contain  nearly  one  thousand  pages  of  matter 
of  permanent  value  to  the  designer,  constructor, 

accessory  manufacturer  and  student  of  aeronautics. 
Prices,  delivered  anywhere  in  the  United  States  or 
Canada 

Volume  I  $5,00      Volume  II  $4,00 


The  GARDNER,  MOFFAT  COMPANY,  Inc. 

120  WEST  32in1  STREET  NEW  YORK 
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Aeronautical  Trade  Directory 


ACETYLENg  WELDING  AMD 
CURIMG 


ACCESSORIES  AMD  DISimiT* 

MENTS 

DttVlvUr,  Karnul  J. 
llo4o-MH«r,  Tlie,  Co. 

S^M-ry     [^r.^arap*  Cm. 
SUili  I'l  il    A  .1  gaStttlCttl  Co. 

Tartar  InatruaMBt  Comp«nlM 

AIRPLANES 

4«rMBariaa  Salw  and  BaflaMriiic 

Corp. 

Amttitnu  AutomotUe  Co. 

Bm>Lii  AwoplftJie  Co. 

.  r     r   f*rn»    A^roplAha  COw 
(  iirtix  AaropUnn  m»J  Motor 0>»>. 

Iiitytnn  M'rtcht  Alrittaoe  Oa>> 

riltil   Alrrriift  (  o. 

Knwirr   Alrplan4«  Corp. 

<;a>liau<iiiit  Aircraft  Corp. 
Hull,  J.  RnblnMin 

Halnrlch.  Tha  A.  A.  Cwpk 

Herrmann,  Cha*.  A. 

JonoOT  AlrcratI  Co. 

I.  W.  P.  KovlnoOTliw  fta. 

iMaMUu  Alremfl  Co. 

liOwroBOO-Lowlo  AarOpltM  OVk 

Ijiwma  Alrmift  0*. 

Lcwl»  *  Toagbt  Corp. 

I^oncraa  Alrplaao  Co. 

raciao  Aoro  Prodocta  Co. 

OrdaoiKO  Roc  Co. 

KldurdaiMi  Aoroplano  CofWh*  iMb 

fl'^nnt;    A  •r.  I  ].  ■  a  "I  rr  fo. 
KiiiUli,  Hjlr,    Mrrriift  Co. 
KiBji4>i.i(i  A^ia  Curporotloa. 
liturtOToiit  Aeroplano  09b 
Thomaa-Morva  Airi  rajf  Osi#k 

\Vi»l<I«o-lllnnrr»i  Co. 

WllllamN  AeropUuin  Co. 
U'IU*mann-l.ew)«  Alrrroft  Oo. 
WrIclit-lIorUii  AlrcratI  Oor^ 
Lowta  O.  Yemw. 
ATRPLAPfE  ENGINES 

Aaronartao  Ftano  oad  IfoMv  Ok 

A 'I  In  ma  lire  E!nclne«rlnr  OB, 
Bnurnon'.llla  Motora  Corp, 
I  im.i.ihI  Aero  .Motor  Co. 
Cijrll»i  Aeroplane  and  MoU 
l>iirf»rnl>erB  Motaro  Cwep, 
Oaneral  OrdnaiM*  On, 
Gonoral  Vohlelo  0*. 
<Jjrro  Molor  Co. 
Hall.  J.  RaUaaoa 
Holt-Hcott  Motor  Cor  Co. 

Atrenift  Hotan  On, 
Motor*  Co. 
■Oo. 

MUtor,  Horry  A..  Mte  Oh 
Orlo  Motor  Oo. 
Packard  Motor  Co. 
RolMrti  Motor  Mfg.  Co. 
Btarltni  Eniln*  Co 
Atnrt«Tanl.  II.  r..  Co. 

Thf>"i«.-M.'r»r   Afrrruft  COffk 

liriliMi    CriN    iMiclrir   f  (1. 
W  I. .-Drill  II    .Miitiir    Mlg.  Co, 


ntm  Bihrht  Mfs.  Oo 

Now  Oapanura  Mf(.  Co. 
ttorma  Corapanj  of  Amcrlm. 
S.  K.  r  Kail  Bmrlnc  Co. 

U.  K   [tun   H^arlnft  Mf«.  CO, 

llAII.no.NS:  l)IRir;iBLES 

I.'"'  tUoat  Aircraft  Co. 

Cuairr  Hpo(iMt]r  Qk.  (Bliiimiojij] 
t  Tri^d.-Aaorleaa  ■alloon  Co. 

KagU^jfUm  0»-  (Qao  Planto) 
aoodj-aar  n«  wmt  BuMiw  Oo. 
K'l  r.ii.-)n«|iua  Alreratt  Corp. 
iiolted  Htataa  Rubkov  Oai. 

IIAKOGKAPHS     AND  BA- 

ROMETKRS 
<ir*an.  Honrjr  J. 

HauBt«U«r,  A. 

Tuy  lor  Iimtr 

ilATTEUl£S 
Blaetrlo  Btor*«*  Battory  QO, 

UEARING  METALS 

American  Bronia  Co 
Fahris  MMa)  Co 

Uvnnd  liniofc  Oli-I.«u  fl«wUw  Co, 

CARBURETORS 
Millar  Carbtirotor  Co. 
Strombori  Motor  D«vi<«o  Qo, 
WhMlor  and  Hcti»l.l»r 
S^llli  Cnrbur«tur  Co. 

CLOCK?  AM)  WATOBD' 

tnvoraolL,  Robi.  U.,  i 
Chelaoo  Clock  Co. 
Dopolllar.  J..  •  Wm 
Waltbam  WaWb  Cii 
CLOTHING 

AI>«rrron>M«  A  FttOk 
no(«r«.  P»«t  A  COk 

-S:cr<tt;m  Co. 
Spaldlnir,   A.  a, 

( ■(  iM r  s  ^sKs 

^•Qf^r~v   f     ran  r<!  p*.  (Vi. 

Taylor  iBalTDmeat  Caaipaalo* 

DOPE  AND  VARNiaB 

AdUM  *  Rtdnc  Co. 
AtaarloaD  Emuiiiito  co. 
Ohoadeal  rrodacts  Co. 

COB0»<rr.  Tlia  C.  E..  Co. 
naPnnl  Chcmlral  Work* 
Fla^tLla  Cnnipouna  Co. 
Nattonnl  A«ropIuna  Co, 
Pratt  A  LamHart 
Standard  %'arnlali  W09lBi 
Vatanttno  A  Co. 


^  'ir  d  ■    -M  j!  I  r    i  ' 

VIrLlhl   Miiztin    .Alrrrnft  COT^t 

MRPLANE  PARTS 
AnlU'.\iv»  Hhrri  HMal  Co, 
Cv«t  iiry    TolrphoBo  ConatmoUoa 

n.. 

Krlf*  H|kr<'Jnll,v  Cn. 
I,«v«ll.  \Viilk«r  M.  Co. 
New  Jf-rnrj-  Vmocr  Co, 
Pr.>ii*r  1  .V  w.Mod  stwl  Fn±  oa. 
Roil«r«  Construction  Co. 

Acioral  Co.  of  Amorlcn 

AloRilnam  Caatinc*  Co 
Alumlnon  Co.  of  AmarlcB 
American  Metal  Co..  lAA. 
l/oyrnuid  A  Co. 
MrAilamlt«*AlMmlnnin  Co. 
Ho-I.omlnnni  .Mfi;   Jt  Ens.  Co. 
(Noldrri 

Vallod  ameitlnc  A  Altualuaai  Co. 
AVIATIOM  SCaiOOLS 
AmaHcA  turn*  Oraaaic  Cb.  Th* 

Atlantlo  Ooaat  Aaroaavtiaal  811^ 

tlon 

Boam  flrbool  of  Aviation 
Curtloa  Trnlntnr  SrIinoU 
l>a*on|>f)rt   Athitioi)  S^'htMil 
Dodce  fjchooi  ot  Aviation 
nint  Alrrrnft  Co. 
Hall  Firinc  Scbool 
Moler  ArlattoD  laatraetoro 
atlnoen  Bcbool  of  Aviation 
Tboaaa-Horao  Alrrroft  Corv. 
Winiaan  Avtatlon  N«baal 
BALL  BEARINGS 
OwUIIaai  Co.,  Tho  GLUE 


DRIFT  mmCATfflR 

Sparry  OrroH^ni^  Ct%, 

DRY  KH 

CoUar  Dry  Klla  C*. 
4lMad  Baplda  Tenaar  imta 
DYNAMOMETER 
Bpracuo  Bloetrtc  Worla 

ENGINE  PARTS 

.\klittnir,  N.  M'. 
Altrchnny   I'Virjclrif  Co. 
Hiiiil  liiKh  Cf.mproaiiton  BIAS  Co. 
fi  .1!-',  |-lio«.  M.  Co.  , 

I  I.  ,    |||«.  Ca«llnK  O^ 
y.rl»  Kpfrlailr  C«i. 
Klhro  Klnlnliln*  Co. 
Ilirrc.r.l.  t,et»nd  Co  • 
GUI.  p.  H  .  A  OoiM 
llydrauMr^  PreaaoA  SlMl  Ctk 
l^yHt.  M'alkar  Cm, 
PgrtMPrai^gWBO  Oa> 

TBn>Floreo  Wt.  Co. 
natta  IHrri  A  Iron  Co, 
Winianm   J   II..  A  Co 

A  DarD»  Mic.  Oa. 


ENGINBBIING 

ADlomollvo  ' 
Ordnaaco 

FABRICS 

Coarlral  Mfa.  Co. 
Kiirahnf.l!  Mfg.  C". 
I.amN.   Pltilav  A  Co, 
MrBratnry.  Rol>t.  A 
Scott,  HuLcblooo  Co. 
WMtmaii.  Clamwa  A  Co. 

PORE  EmNCUISHEBS 
Fyr-rrter  Co  .  Tbd 
'••M-MaaTtll*  Oa,  m.  W. 
rymo  Mtft  Co. 

CAGES 

Croaby  StoaiB  Gaio  A  Tia«a  Co. 
Poiboro  Co..  Tho,  Iita. 
Unltod  fltataa  Qac*  04 

CASKETS 


Fcrdlnaad,  I..  W..  *  Co. 

Baeder  A  Adamoon, 

GOGGLES 

Mtrauaa  A  lliip(cl<^)»ra 

H  \  .'M,.\liS 
Arnerloajj  Br'.if*  Co, 
Anrhor-Corru«atlnB  Conotr.  Co, 
Aahlty  Btaat  Bid*.  Co. 

Howell.  ri*i.i  A  Goddaird,  im. 

Keeaby  i  Mattlooa 
MIHIkee  Broa 
Pmden,  C.  O.  Co. 
VlrdBla  Bridco  A  Irea  Ctk 

UFE  PRESERVERS 
LimiffiR 

Alcnck  Ce  John 
Arnerlcnn  Hnlta  Corp. 
Chethsm  Lumber  Co. 
n«latour,  J. 

Ootton,  A.  0.  Lbr.  Omo. 

Ludlow,  laraol 

MOBMI.  CO.*  Bmk  Ok. 

LUMINOUS  COMPOUND 
Cold  idrM  Mr>.  Co. 

Radium  Dial  Co. 

■Udliiai  LnntaHMw  Malarial  Corp. 

HACBIMERY,METAL  WORKp 

ma 

,rr.,  1  iisi-v  Co. 

M  \<  lll\y.H\,  WOOn  WOHK- 
UMitmso  Maofalaa  Worka 

SaKJolos* 

AJas  Ant*  *  A«ro  I 

MAGNETOS 
Boaeta  Macnoto  Oa, 
BorhaMra  MactMM 

Brteaaon  Mfr.  Oa^ 
Remy  KlaetrlO  CPk 
.Splltdrirr  EleetflCMl  Oh 

MFTALS 

.\rl»rul  Co.  of  Amarltk 
Amorlcttis  Vajiadium  Otk 
Bathlabom  Stool  Co. 
Detroit  Praaood  Stool  C«. 
Podoral  Proaoad  Steal  Oa, 
OarlBBd  TaBUIalar  Ca. 
Otiaaar.  PaWrtto*  wur  o«, 
i<««*t«,  ihmar  w.  oa. 

flo-lfamlnam  Mfc,  Co. 

MOOKL  AIRPLANES 
Idoal  Aoraplaoo  Supply  Co. 
Wadln*  RtTor  Mr*.  Olw 

MOTORCYCLES 

Rxeelalor  Motor  Mffl;  OMMrtr  i 

llHrl#.)r-Davlion  C<j. 
Hoodoo  Ufg.  Co. 

OILS  AND  *Lulua&ns 

Baker  Caator  OH  Co. 
Graphite  Lubricant  COk 
Gulf  ReAnlDir  Co. 
ih^prnrrf  Idaal  OH  OOb 
Star<I«r<l  Oil  Co. 
Swan  A  Vtoeh 
Teiaa  Co. 
VacBum  on  Co, 

OIL  PUMPS 

Wayne  Oil  Task  A  ; 

ORDNANCE 


Ol^ 


Oonoral  Ordm 
MaTl*n  flilanoer  Ol^ 
Savnir»  Arnia  C% 

r'ATKING 

T  ibrr    1  InlfthlnV  CO. 

PHOTOGRAPHY 
Brook,  Artbar,  Jr. 
Barbort  *  RuaacoB  Co. 

PISTONS 

I«fatt.  Waikar  X.,  Co. 

PONTOONS 
MaiaiA  Baat  ca>. 

Palmer-AlmpMMi  Caap. 
Welon  Marine  EqulpiMBt  Ckt 

PROPELLERS 

Aaiartaui  Propellar  O  0 

Avtaute  Mtg.  Co, 
Biiirnto  Aaroptaaa 
C.  M.  O.  PbyaleAl 
Ho.Yla,  W.  A. 
Rxcrlalor  Propeller 
Rarrtman  Alrrrnft 
Lsnir  Prnpcllor  Co, 
Sebwalsdr  A  Wcat  Ulg,  On. 

PYROMETFRS 

Pozboro  Co..  Tli<.  111,., 

Shore  Inatn.  ::-nt.    4    Ufl.   C  o. 

Taylor  Inatranaa*  fnaipanlaa 


R ADIATORe 

\ii\o     ltjiil,i,[„r    .Mf^.  Lorp. 

A  jut  Auto  A  Aero  Hheot  Matat  C*, 

A-Z  Co. 

Bujh  Mfg  Co 

KI  Arco  Radlatora  Co. 

Kniclliili  A  .Vteralck  C^o. 

i.lvlnnioti  Itadlator  Co 

Msmo-Turooy  Radiator  Co. 

RIVETS 

MImpaon,  Edwla  B.  Co. 

SCLEROSCOPB 

Sboro  iBBtruBant  •  Mtm.  Cat. 

SHOCK  ARSORBERa 

I'ur  .i   iL  iM  ,  r  1  •tirporatlon. 
Wood,  4.  n  .  Elaatip  Wab  Ca. 

SPARK  PLUGS 

CbamploB  Iraltlon  Co. 
Jobna-Munviila  co,.  IL  W, 
Pyro  llnltlon  Co. 
^ab  ABto  Sopply  Co. 
Mktart  WoatrlMl  ca. 
SPEEb  INDICATORS 

Ptaboro  Co,,  The,  ln<' 

Jobna-Manvlllo  Co  u 

Slawart     Warnor  Speadoiaolwr 

Corp. 

STABILIZERS 
Groeao  AaroBaBttoal  Ok 
Martla  Arodynanle  ■ 
Sparry  OyTOMopo  Oo, 

STARTFRS 

Bljur  Motor  I.lcbtinc  Co 
Cbrlatanaan,  Tho,  Enrlnaartas 
Dayton  EnglnoarlnB  W 

Co. 

Molor  Cnwpraaaif  Oa. 
Nortbaaat  MlaMMa  Cb. 
Wacner-Hoyt  MIoetTla  Ot. 

TACHOMETERS 

Jo(iriB-Miinvlll»    Co..    H.  W. 
Naiann  Blower  A  Piimaaa  Ok 
Queen-Gray  Co. 
Stewart  Warner  I 
Veeder  Mf«,  Co 
TANKS 

Janney,  Stelnmet* 

TELEPHONES 

Genaral  Aceoualle  Co.  (Arlaphano) 
Streator  KlBctrio  Co. 
Telautograph  Corp. 
Woatam  Electric  Co, 

THERMOMETERS 

fWihoro  Co.,  Tba,  tiM. 
TVrlor  InalrnmanI 

TIRES  AND  RIinRER 

P»sr?t!   R^T^.hri"  «^:>rtiorfltloll. 
Good 7 ear  Tire  A  Riibbor  On. 
Hotlitrniin  ^!u^lV■^r  Co 
Daltod  8«ale«  niilibar  Oa. 

TOOLS 

Brnwne  8>i^rp» 
Rall-Sratt  Mornr  Cor  Co. 

TRUCKS  ANO  TRAH.ERA 

PBdoral  Motor  Track  Oo. 

nrire  Asia  Ok 


A  Co. 


Wb«i!) 
ItBoh  Motora  Co 
Packard  Motor  Car  Co 
■aebler  A  Co..  The 
Serrlee  Motor  Truek  Oo. 
White  Co. 

TUBING 

Rmpiro  Art  Mriol  Co. 
Fraaaa  Petar  A    «  <'» 
PennirrfrBnlA  Floxlkio 
TiiMnr  Co. 

TURNBHCKLES 
Aero  Mffc  *  daaMBoMaa  Ob> 
aJbi;  Iran  Warka 
O.  a.  Aatapiaaa  Wackn 
snitiar-Mayar  im»  Ok 
Ma  Rpadaltp  «k 

NbUonal  Aaroptama  Ok 

~       Tork  A  ~ 
Btamplnc  Ok 


WHEELS 

Ackamaaa  Wbaol  Co. 
Mott  Wkeol  Warka 

National  WIra  Wheel  Work*. 
Vlro     Wbaal     Cor»«*atlOB  «r 
Amartak 

WIRE 

Amarlrnn  Steel  and   wire  Co 

Conlury    Telephone  ConivlruFtlok 
Co. 

Fllaetric  Cable  Co 
RoetilloB'a.  John  A.,  floor 
siraplox  wiro  and  OnMa  Oa. 

WIRELESS 

Am^rloan  Radio  *  HMAArofe  C3MI*p 

Aixiorlran  WIralwa  T«L  Ca^ 

Cutting  A  WMblnrtoB. 
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Two- Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BRIGHT  S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  Hnes.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  depyendability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 
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AERONAUTIOM  ENGI^"'FRING 


SEPIEMHKK 


SPKCIAL  FEATI  HKS 

MRRATTON  OP  A  ROTATING  AlR-SCRKW  AM)  (IS  >H\I 
MELlWf         PI.A.NK  FUiHTEK 
THE  260  HP.  MERCEDES  AERO-ENtilNE 
(.♦iMPLKTION  OP  THE  LIBERTY  ENGINE 
KKVJFW  OF  THE  FOREIGN  AERONAUTICAE  PRESS 


PUBLISHED  SEMI  MOSTIILY 

BY 

THE  GARDNER. MOFFAT  CO.,  Ikc. 
uo-v.  n<ta  srt.  newyork 


PRICE 
^-  Fifteen 
^  Cent« 


AViAtlON  Seplembrr  IS.  I9l1 


CONTRACTORS  TO  ' 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 

MARBLEHEAD,  MASS. 


Sole  Ucencees  for  the  United  States        Member  of  the  Manufacturers 
for  the  Dunne  Patents  Aircraft  Association,  Inc 
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{make  SlJe  HallSaH.  "BIG  SIX"  AitiAam  £n|/ne 

This  Hall-Scott,  Type  A-5a,  rated  at  150  H.P.,  is  offered  after  having  most 
successfully  passed  severe  running  tests  as  required  by  Hall-Scott  engineers, 
and  final  48  hour  endurance,  running  test,  on  cradle  type  torque  stand, 
with  propeller  directly  connected,  in  accordance  with  U.  S.  Government 
requirements.  (Spec.  1002.) 


Total  weight,  complete  and  ready  for  terviee,  

Weight  per  H.P,  {Bated  on  actual  H.P.  development,  at  1,300  R.P.M.) 

Consumption  gaaoline  in  Iba.  per  H.P.  hour,  

lubricating  oil    "     "  «   


578  IbB. 

3.61  " 
.565 
.025 


HALL-SCOTT  AIRPLANE  ENGINES,  both  four  and  six  cylinder  types,  are 
used  by  U.  S.  Army  and  Navy  Departments,  and  are  generally  used  by  all 
leading  American  airplane  manufacturers. 


Hall-Scott  Motor  Car  Co.,  Inc. 

General  Offices 
Crocker  Bldg.,  San  Francisco,  Calif. 


F.  P.  Whitaker 

EASTERN  REPRESENTATIVE 
165  Broadway,  New  York  City 
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2  *  10  POUNDS  PER  HORSEPOWER 

We  announce  our  latest  airplane  engine 
Model  5A-4K,  8  cylinder 
Equipped  with  Slurtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 

HORSEPOWER  210  WEIGHT  508  POUNDS 

Ddiveriet  can  be  nude  in  three  to  four  wcdci. 


B.  F.  STURTEVANT  COMPANY 

HYDE   PARK.      BOSTON,  MASSACHUSETTS. 
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LOGICAL  EQUIPMENT  h 


Official  Government  tests  at  the  Bureau  of  Stand-  , 
ards  have  shown  that  ACKERMAN  WHEELS  will  . 
successfully  resist  all  the  ordinary  compression  and  side 
thrust  shocks  to  which  the  landing  gear  of  the  modern 
airplane  is  subjected  and  that  they  have  greater  reserve 
power  to  meet  extraordinary  loads.  ' 

Constructors  can  greatly  simplify  the  complex 
problems  of  landing  gear  design  by  the  adoption  of 
rigid  axles  with  ACKERMAN  WHEELS  and  at  the 
same  time  insure  a  better  landing  support  for  the  air- 
plane. 

The  spring  action  of  the  wheel  absorbs  all  shock 
before  it  reaches  the  axle,  prevents  rebound  and  makes 

SHOCK  ABSORBERS  UNNECESSARY 
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THE  MODERN  AIRPLANE 


The  most  severe  tests  and  actual  field  practice  have 
proven  the  correctness  of  the  statement  that  ACKER- 
MAN  WHEELS  are  logical  equipment  for  the  modern 
airplane. 

Wheels  built  for  any  weight 
machine  from  500  pounds  up. 


7Ae  ACKERMAN  WHEEL  COMPANY 

ROCKEFELLER  BUILDING      .      -      -      .       CLEVELAND.  OHIO 
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Duesenberg  Airplane  Engine 


'f^  ACK  of  all  successful  motors  there  is  a  reason 
l^why.  This  is  particularly  true  of  the  Duesenberg 
"^"^ Airplane  Engine,  which  is  the  evolution  of  the 
world-famous  Duesenberg  Automobile  Racing  Motor 
that  has  created  new  standards  for  motor  construction 
and  njotor  accomplishments. 

Away  iack.  in  the  year  1900  to  be  exact,  tlie  original  Duesenberg 
Drsigti  Itad  iti  inception.  In  a  tiny  garajjc  and  repair  shop 
in  Rocjtford,  Iowa,  two  very  earnest  and  two  very  poor  young 
tnen,  Mr.  Fred.  S.  Duesenberg  and  hi*  brother  Mr.  A.  S. 
Dueseribcrs:,  built  their  first  gasoline  motor,  a  clumsy  little 
motor  cycle  engine  that  was  exhibited  at  the  first  Chicaf^o 
Autonioliile  Show.  Even  in  thcie  formative  days  their  motor 
gave  promise  of  a  budding  genius  in  design  which  has  been 
fully  realized  in  these  later  years. 

Catching  a  glimpse  of  the  possibilitie.s  offered  in  the  Auto- 


mobile Field,  the  Duesenberg  Brothers  designed  various  en- 
gines for  automobile  pur|>oscs  and  eventually  graduated  into 
the  autiimoliile  racinc  licld.  as  it  offered  the  quickest  method 
of  trying  out  and  testing  new  motors. 

Their  first  big  race  was  Indianapolis  in  1912,  from  then  on 
until  to-day  the  Duesenberg  engmc  has  broken  record  after 
record  on  the  racing  tr.-icks.  has  caused  revision  after  revision 
of  rules.  Duescniicrp  Design,  backed  by  the  conviction,  dogged 
pluck  and  unbreakable  optimism  of  two  men,  came  up  from 
under  and  domiiiated  the  entire  field  of  high  speed,  high 
powered  automobile  motors.  .Ml  this  was  done  without  finan- 
cial backing  and  with  practically  no  factory  facilities  and  in 
direct  competition  with_  the  biggest  ,ind  most  efficient  engine 
building  organizations  in  the  world. 

To-day  it  is  possible  to  buy  an  Airplane  Engine  evolved  from 
this  automobile  racing  motor.  An  Airplane  Engine  that  sets 
new  standards  in  Its  field  also. 


Duesenberg  Motors  Corporation 

120  Broadway,  New  York  City 
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Airplane  Propeller  Specialists 


Propellers  for  airplanetv 
hydroairplanes,  dirlgibleSy 
etc.9  designed  and  built  to 
the  individual  requirements 
of  your  power  plant  and 

Inquiries  soliciteiL 

ik  jiigh  percentage  oi  tlie 
latest  and  m^^t  Bua^^Bsiul 
war  machines  on  the  ▼arlons 
fronts  are  equipped  with 
LANG  PROPELLERS. 


Lang  Propetter  Company  of  America,  Inc. 

New  York  Office     8      ::      ::    Room  419,  30  East  42d  Street 
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UNION 

120-H.  P. 

SIX 


EXTRACTS  FROM  ARMY  AND  NAVY  REPORT— 

"  The  engine  performed  a  very  satisfactory  endurance  test.  Ob- 
servations throughout  the  test  showed  that  the  vibrations  tcere  lotv,  quick 
acceleration  and  good  carburetion  maintained,  also  the  absence  of  oil 
leakage  tvas  another  good  feature  as  tvell  as  no  evidence  of  water  leakage 
at  any  of  the  joints" 

"  The  engine  demonstrated  that  its  design  and  construction  was  such 
that  it  would  stand  endurance  test  of  a  much  longer  duration  as  ivhen 
the  run  was  stopped  the  engine  tvas  functioning  very  satisfactorily." 

"  The  inspection  of  the  engine  after  the  48-hour  endurance  test 
showed  the  fundamental  design  to  be  such  that  satisfactory  service  would 
be  given  by  this  fwwer  plant.  The  quality  of  the  tvorkmanship  through- 
out  was  of  a  very  high  order,  and  also  that  the  very  best  of  material  hail 
been  used  throughout  the  engine." 

UNION  GAS  ENGINE  CO. 

OAKLAND— CALIFORNIA 
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METAL  AIRPLANE 
FUSELAGES 


AIRPLANE  TUBING 

Especially  made  to  your  own 
requirements 


We  are  at  present  manu- 
facturing  for  the  larger 
airplane  constmctoi^  onr 

high  grade  tubing  for  al- 
most overnight  deliveries. 
We  are  also  manufactur- 
ing three  distinct  types  of 
metal  fuselages. 

Special  inquiries  solicited. 

The  Empire  Art  Metal  Co^  Inc. 

Golkg*  PMnt,  N.  Y. 
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GURTISS 

8  Cylinder  200  H.  P.  Airplane  Engine 


Magnalite  pistons  have  been  used  exclusively  on  Curtiss  VX  ^* 

Motors  since  the  earliest  period  of  that  motor's  production.  tP| 

The  fact  that  the  Curtiss  Aeroplane  &  Motor  Corporaiion  con- 
tinues to  equip  VX  Motors  with  Magnalite  pistons  exclusively  is  ] 
further  evidence  of  Magnalite  supcriorily.  ] 

Magnalite  pistons  are  now  used  exclusively  by  sixteen  of  the  - 
largest  and  highest  grade  manufacturers  of  airplane,  automobile  and 

marine  engines.  i 

We  have  prepared  a  special  booklet  on  piston  design  which  will  I 
be  gladly  mailed  upon  request. 


WALKER  M.  LEVETT  COMPANY 

417-419-421  East  23d  Street  New  York 

Magnalite  Pistons 


USA 
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WAR  WILL  END  QUICK 

When  Aeroplanes  of  Speed  and  Durability  are  put  into 

Service  by  the  All  les 

ALUMINUM  SHEETS 

Decrease  Weight,  Increase  Speed,  Strength  and  Durability 


We  carry  the  Largest  Stock  in  the  World — and  Operate 

Our  Own  Rolling  Mills 


Service  is  Assured — Write  us  Today 

WE  ALSO  MAKE  ALUMINUM  INGOTS.  OF  ALL  GRADES  FOR  CASTINGS  OR 
STEEL  PURPOSES-RODS-WIRES  GRANULES.  ETC. 


United  Smelting  &  Aluminum  Co. ,  Inc. 

NEW  HAVEN.  CONN. 

BRANCHES. 

24  Stone  Street.  New  York  Cty  l}M  Dime  Bank  BIdg..  Detroit.  Mich.  959  Monadnoek  BIdg..  Chicago.  ID. 
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Specialization 

— in  robber  iMirts  for  aircraft 

WHAT  is  it  you  are  experiencing  difficulty  in  se- 
curing? Perhaps  it  is  the  rubber  grips  for  your 
aircraft,  or  it  may  be  good  inner  tubes.  There  arc 
undoubtedly  a  hundred  and  one  small  and  large  parts 
that  arc  retarding  your  deliveries.  Bring  your  prob- 
lems to  us.  Learn  about 


DUfiAL 


rubber  quality.  Go  where  relicvinir  you  of  the  trnti- 
hles  you  are  now  experiencing  in  securing  rubber 
parts  is  a  specialty.  Familiarity  with  aircraft  work, 
experienced  men,  and  latest  factory  equipment  enable 
us  to  quickly  manufacture  the  various  rubber  parts 
you  need. 

You  are  anxious  to  increase  your  production!  Are 
you  being  held  back  through  inability  to  secure  rub- 
ber parts?  If  so,  tell  us  your  requirements.  Other 
firms  like  you  are  being 
helped  by  our  service.  We 
can  do  as  much  for  you  as  we 
are  doing  for  them.  Write. 


DURAL  RUBBER  CORPORATION 

FLEMINCTON.  N.J. 
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Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wir^ 
Rod,  Riv^s,  Moulding 

General  Sales  Office,  2400  Oliver  Building,  PitUburgh,  Pa. 

Branch  Offices; 

Boston  131  Stale  Street 

Chicago.  .  .  J.  1500  Wostmirister  Building 

Cleveland  950  Leader^News  Building 

 1512  Ford  Building 

Kansas  City. . . .  ^  308  R.  A.  Long  Building 

Los  Angeles  ( Pieraon,  Roeding  St  Co.,  Agenu) 

494  Pacific  Electric  Building 

New  York    120  Broadway 

niiladelplua  1216-1218  Widener  Building 

Rochester  1112  Granite  Building 

San  FrancisGo  (^Piarton,  Roeding  A  Co^  Agmt$) 

731  Rialto  Building 
Seattle  (Pienon,  RoetUi^  A  Co*,  Agaa») 

S23  Ckilman  Buflding 
Washington  509  Metropolitan  Bank  Building 

Send  inquiries  regarding  aluminum  in  any  form  to  nearest 
Branch  Office,  or  to  General  Sales  Office 
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TURNBUCKLES 

We  Manufacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 

No.  1  Female,  Short  A- 15 18  No.  2  Female,  Long  A-1520 
No.  1  Male,     Short  A-1522        No.  3  Male,      Long  A-1524 

Gurtiss  Type 

326  Short,  Male  327  Long.  Female 

326  Short,  Female  327  Short,  Female 

326  Long,  Female  328  Long,  Female 

327  Long,  Male  329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON,  OHIO,  U.  S.  A. 

I 
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Mmnjaciuwnio 
Jirmy and  Aavy^^ 

Aircraft  JfcanU' 
^aciurerJr  jfisoci- 
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Usco 
Number  72 

THE  STANDARD 

KlT£  Balloon  Fabric 

OF  America 


A  TWO-FLY  BIASED  1-AHKlC. 
COATED  B  K  r  \V  E  E  N  PLIES 
WITH  A  LIGHT,  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED EROM  YEARS  OF 
LABORATORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELI^BAL- 
ANCED  PRODUCT,  VIZ.: 

Strong 
Gas-Tight 

Neutral,  Invisible  Color 

Withstands  All  Weather 

Conditions 
AND  Ages  Well 


MADE  BY  THE 
WORLD'S  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


BALL  BEflRlNdS 


So  small  a  thing  as  the  bearings  of  the 

magneto  or  lighting  generator  may  set 
the  limit  to  the  service  capacity  of  an 
airplane.  The  failure  of  such  a  bear- 
ing, impairing  the  ignition  or  the  light- 
ing, may  result  in  the  condemnation 
of  an  otherwise  high-class  outfit. 

The  almost  univstaal  standard- 
bation  of  high-grade  magnstos 
and  lifting  generators  on 
'HORHM   Ball  Bearings  is  proof 

of  the  confidence  the  makers  of 
thase accessories  have  tr>  "KOR/nfl" 
Quality  as  a  safeguard  to  them« 
salves  and  to  the  buUders  and 


Bb  sure.  See  that  your  Electrical 
AeeegMories  are   "WOR/nfl"  Equipped 


1799    MOMDWHy  MBW  yORK 

BaU,  Holier.  Thrust  and  Combinaiion  Bearings. 
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The  Creagh-Osborne  Vertical  Compass 


A  New  Type 
of  a 

Reliable  Instrument 
for 

Army  and  Navy 
A  ir  planes 


Radium- painted 

Figures 
Visible  at  Night 


Liquid  Damped 


Generous  Heeling 
Angle 
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UR  facilities  at  Newport 
News,  Va.,  permit  us  to 
take  for  aviation  training  im- 
mediately 40  more  students, 
30  on  land  machines  10  on  fly- 
ing boats. 

This  offers  an  excellent  opportunity 
for  men  to  gain  aviation  training  at  an 
old  established  school  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flying  boats  arc  available. 

Students  will  be  accepted  in  order  of 
enrollment. 

For  full  inlormation  wire  or  apply 

Atlantic  Coast  Aeronautical  Station, 
Newport  News,  Va. 
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TIIH  iiifliii-iK-i-  of  war  <ni  a  piililii-afidii  sin'li  as 
Aviation  and  Akhonatticau  Knuinekkinu  is  so 
overwhelmingr  that  a  elrar  atatement  regarding 
tW  novel  poiKiitions  brouglit  about  is,  in  all  fairinsK, 
ilui-  to  its  !-.  a<lt'i>.  Ill  onlt  r  that  thv.v  may  undcrKtaud 
tlu-  »lifti<  ultn-s  uud«T  vvliicli  t-ditorial  matter  of  worth  is 
aeeured,  edited  and  censored,  attention  is  directed  to  the 
following  fni-ts : 

In  the  first  plaw  four  oflkerb  of  tht-  couipaiiy,  uaiiifly 
thH  former  President,  Treaaurer,  Secretary  and  Military 


Kditnr  art'  all  in  activi'  iiiilit;n\'  s-  i'vii 


T'l  ■  I'lvsid.  nt. 


lit'stiT  I).  Oardiier,  is  a  Captain  in  Uic  Aviaiiou  Sfclioii 
of  the  Signal  Corp«  of  the  Regular  Army :  the  Treasurer, 
William  I.  S(>aman,  is  a  mpmbtT  of  tlie  Vfit-ran  Corps  of 
Artillery,  wiiirli  !•<  "ii  aitivi-  duty  v'i""diii>r  the  w«t«>r 
supply  of  New  York;  iIk-  S.Lntarv .  Joscpli  II.  Coit,  is 
a  Captain  in  the  Quartermaster's  Corps,  in  cliartf  '>!'  a 
traiis[>ort  for  ttonjis;  tlir  Military  Kditor.  I'fiiliji  J. 
Koosi'vclt,  is  II  Captain  in  tho  Aviation  .Section  of  tlu' 
Signal  Corps  of  the  Regular  Army.  The  above  namtnl 
offiet'rs  in  F«'dt'i-al  st-rvirc  liav<-  natnrally  n  sisru  il  t'nmi 
the  company  and  will  haw  no  coiiit«-i'tion  with  it  for  tliv 
duration  of  the  war. 

It  is.  howi  vcr,  vi  ry  fortniiatr  that  the  editorial  staff 
»vhii-li  lias  directed  the  policy  of  Aviation  ani>  Ai:ro- 
XAiTKAii  Enuinkkkino  from  the  very  beginning  will 
continue  its  p<dicies.  so  that,  barring  a  few  exceptions, 
tln-re  will  be  no  imi  i(  '  ;i1)le  elinnpi's. 

The  most  important  of  tiu-st',  however,  will  b«»  the 
diaappearanee  of  the  editorial  page  with  the  nest  issne. 
Til  he  wortliy  of  its  readers*  confidence,  a  policy  of 
<.-oiiiM'r\-alive  and  construetive  critleiaiu  uiust  underlie 
all  editorial  conunent.  With  so  many  officers  of  the 
eora{>any  in  the  tt»r\'iees  it  would  he  extieinely  ditlieult 
to  maintain  an  unbiased  vii-w  of  aerouautical  progivss. 

Another  reason  which  prompted  the  diucontinuancn 
of  editorial  edimncnt  is  the  strict  censorshiji  that  is  liein^r 
'•Xereiserl  on  nil  aeronauf if'al  information.  Ordel'^  liave 
lieen  issued  by  the  War  Depurtnient  to  llie  effeet  that 
nrtnally  all  articles  relating  to  enpinierioK  or  eon- 
*^tnietioii  must  be  submitted  before  iiublleation.  It  ina>' 
interest  our  reaclera  to  know  that  all  artiele.s  and  illustra- 
tions appearing  in  this  magasine  conform  to  the  strict 
ivquirenieiits  of  lb-'  eensorship. 

After  the  war,  when,  it  is  hoiwd,  the  ollieei-s  who  left 
the  eomjtany  to  serve  their  conntr>'  may  retnm,  it  seems 
likel>  iliiil  the  expression  of  editorial  opinion  will  be 
n-sumed.  But  in  these  times,  when  nil  go«Hl  eitistt'iis 
Khould  be  doing  their  utmost  to  seeuiv  for  us  and  our 
Allies  victory  in  the  air,  tqiinions  not  fully  conversant 


uiili  proliibited  information  would  prove  of  no  con* 
struetive  value. 


The  Liberty  Engine 

The  inKiiiiiiious  eommi'Milatioii  ^rreitiii):  the  .-ijijirav- 
anee  of  the  Liberty  engine  is  well  nii  rited.  .Mes.'^rs.  Hall 
and  Vincent  hi  particular  desi>rve  praise  of  the  highest 
onler  for  their  aehieveinriit .  \(»t  only  lias  a  brilliant 
feat  of  engineering  been  brought  to  a  satisfaetory  con- 
elusion,  but  many  phases  pertaining  to  the  design  and 
eonstruetion  of  this  eiitjiii"'  were  dramatie  in  the  .  x- 
tmne.  The  story  of  how  the  Government '»  call  for 
asRistauee  was  met  by  draftsmen  as  well  as  by  manu- 
facturers will  have  to  wait  for  a  time  before  it  may  see 
]iiili1ieit.\ .  but  there  is  no  question  tliat  it  represents  a 
feat  unequalled  heretofore. 

The  Secretary  of  War's  ofRcial  statement  recounting 

lunv    the    Fiibrrly    elljrilie    was    i-fi|l'-'i\ ei|    and  •KeeUted 

furnishes  most  inspiring  ivading.  Here  we  have  the 
proof  that,  given  the  poasibiliry  of  developing  an  en- 

jliiie  under  I'ondifions  paralleliii!.'  those  iiiivailinu' 
abroatl,  American  engineers  can  deisign  an<^  build  an 
aero  engine  equal  to  the  best  of  those  produced  in  Eu- 
ni|ii'.  Wliar  is  more,  this  eiitrine.  whieh  was  produced 
in  less  time  than  it  would  have  taken  to  bring  a  EuitK 
pean  model  over  here,  is  particularly  suited  for  Ameri- 
can iitaiiufachiring  conditions. 

There  is.  howt  ver,  behiml  this  marvel  of  Ameiiean 
ingenuity  a  certain  ancestral  inrtuence  which  the  popu- 
lar accounts  appearing  in  the  daily  press  have  failed 

to  i'iii]ihasiv;e.  The  mamit'iictnii  rs  of  Aiuirican  ;i'To 
engines,  who  have,  in  the  past,  made  eonsiderabh-  in- 
vestments amid  little  official  eneouragement  in  order 
to  develop  a  satiafactory  aero  eiiirine  of  national  make, 
share  in  nn  mean  way  the  reaponsibility  for  the  success 
of  the  new  engine. 

They  have  |>laeed  not  only  their  experience  and  their 
(|<-siirns  at  the  dis|>osal  of  the  (iovernment.  ]iermitting 
tile  latter  to  embody  in  the  LilhTty  «'iigine  sueli  lealiires 
as  represent  the  best  present-day  practice,  but  they 
liave  also  loaned  their  eiiLritii  i  is  to  tli  •  ( lov.  i'iiinenf  so 
that  their  e.xperience  might  result  in  a  peniiaiieiil 
achievement.  It  is  this  admirable  voluntary  coopera- 
tion betw'.Mi  till'  aireraft  iiuliistry  and  the  (iovernni-  nt 
which  has  chiefly  been  instrumental  in  making  a  suc- 
cess of  the  Lilterty  engine,  and  it  is  to  be  hofied  that 
the  iiitiiiiat.-  understaiuling  thus  .-stablisl .  J  li.  tv.een 
the  two  i>arties  concerned  will  have  enated  a  happy 
and  fmitful  precedent,  which  should  largely  influence 
the  carr>'ing  out  of  America's  air  program. 
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The  260  Horsepower  Meicedes  Aero-£ngine* 


Tlu!  'J(iO  hp,  Meree<J»9*  m  i > ■  i  'K  ii  u  Lin  described  is 

lypicfll  I'l  (i,-nii!iii  III. a-  at  ll.<  KiMiiiri  I.  aii'l  r«?!>«iiil>li's  ill 
g'eneral  Uttiijfii  uini  t^veii  lu  imiior  iietaiis  liw  wf>ll  known  150 
and  175  hp.  inodciN  of  (Ik;  iiauio  iiiaiait'iicturer^. 

The  complete  enEriiif,  iiicliidiii^  (he  propelU'r  hoss.  nifasures 
<i  ft.  S'-j  in.  over  nil,  and  from  tlif  hot  loin  of  the  sump  to 
the  top  of  the  ovorhciid  t-iinishnft  easini;  iiu'asures  .approxi- 
mately ;<  t'l.  10  in.  TIk!  Unn'  of  the  cvliiidciti  is  ItiO  mm. 
(6.28SJ2  in.)  and  the  stroke  180  mm.  (7.08CO  in.).  The  enpne 
is  of  the  vertic^il.  water-cooled  type  with  six  independent 
stcci  cylinders,  each  cylinder  carryiiii;  in  the  head  two  inUt 
and  two  exhaust  valvi^s  whieh  o])erate<l  \>y  aa  orerbead 
enmslmtt  ranniaj;  in  a  Mpnrate  booBing.    Thtt  va]v«9  iire 


valviw  and  vhIvu  sprinRs,  and  iui  1  nling  ilie  two  bia«kets  *up- 
portiiifr  (lie  eanishnft  liousin^'.  \M  ii,'li>^  ."i4.25  lb. 

I'iniiiHs. — The  pistons  are  tiiiili  up  iu  two  iiahe*..  A  steel 
lurL'iim  tiiai  liincid  all  over  tVirm.>i  tlie  head,  the  thickness  of 
the  crcuvn  being  8.5  mm.  The  !-kirt  of  the  piston  is  made  of 
L-nst  iron  and  is  screwed  on  to  the  head,  the  joints  bein^ 
uiito^renoualy  wthled.  Three  cornpr««sion  rings  are  fittw; 
tlicKC  are  5  nun.  wid«  and  split  at  4r>  ileg.  The  gudgeon  pin 
is  37  111111.  in  diameter  and  is  fixe<I  by  an  8  mm.  set  aeiww. 
The  \w  i;^'tit  UL  tliu  piston,  complete  with  pin  and  bush,  isUlb. 

Kah-cs.— The  mnsimum  diameter  of  the  head  of  all  vatrea 
in  00  mm.,  while  the  port  diameter  ifl  mm.  The  lift  of 
both  inlet  and  szhanat  valves  ia  10  mm. 


intenbangeable.  The  well-kiiowii  foor-throw  eccentric  driven 
plunger  pump  and  the  half-coinpresyrion  gear  of  the  IW  hp. 
model  have  been  retained  with  slight  alterations.  Forced 
labrication  is  employetl.  Two  Bosch  Z.H.-6  high  tension 
magnetoB  an  fitted. 

CyKa^nw— The  flinders  are  built  ui>  entirely  ot  siol 
madiiiied  aU  over,  witb  antosenoMly  ««id«-d  steel  sheet  water 
jackata.  The  ejlinder  bnrrels  are  screwed  into  the  cylinder 
head  and  am  naeUiied  from  foigin«B  or  billets.  The  cylinder 
waUs  taper  in  section  from  3,5  mm.  at  the  top  to  6  mm.  at 
the  base  flange.  Six  stiffening  ribs  are  madnaed  on  the 
c  vlinder,  the  distance  betwe«n  tbe  ribs  increariflf  towards 
liic  base.  The  barrels  extend  .15  ram.  b«low  the  bme  ^ges 
Mtul  arc  of  .3  mro.  tlil*  km  ss  for  the  depth  of  12  mm.,  forming 
(he  register,  the  exteaaiuu  being  then  reduced  to  2.75  mm. 

The  cylinder  heads  are  steel  forgings,  the  Ihicknos.*  of  the 
i  iown  hfin!"  11  mm.  The  valve  s^ats  are  machiiie<l  in  the 
c>lind<r  hf•a'i^^,  wliili'  tin-  miIv.-  p.ickels  are  machined  from 
steel  lorKiiiKa  auti.'^'i  mi.\iv1\  wrl.ir,!  in  the  cylinder  heads. 

The  water  jackets  air  liuilt  nj'  in  t"iii-  si  t  tn.n^  from  sheet 
t^t'-el  pressings  of  mm.  thickness,  tncu  Inu.  r  ii>irtion  being 
wt'lded  to  the  flange  joint  on  tlie  cylinder  uall^  l  li.  n|  jtcr 
portion  surrounds  the  valve  pockcis.  The  Hpark  (duir  l»isses 
ore  welded  into  the  cylinder  barrels  on  the  indudion  side, 
just  below  the  inlet  valves.    Tbe  complete  cylinder,  with 

•  Absitract  frvm  The  AutomohOt  fnptoeer  (LondOD). 


The  viilves  are  "ii'iali'il  ii\  a  -nmlr  I'ljicaii  ^'lllll^llilft. 
enclosed  in  a  housinii;  oi  >pi'<  iol  i»llo>  wliidi  is  supported  on 
T  brackets  wn-wed  into  the  cylinder  heads. 

The  diumeli^  of  tbe  valve  slenis  is  11  mm.  All  valves  are 
set  at  an  aiigU  of  15  dcg.  to  ili*<  rylinder  center  line.  Binglti 
helical  \ttlve  springs  sre  lilted.  They  measure  '.W  mm.  at 
the  base  of  tim  eoil,  and  taper  to  :il  mm.  at  the  lop. 

Ciamakaft  Drive. — ^Tlie  camshaft  is  driven  tbioogli  a  vartieal 
shaft  hy  tbs  main  distribution  bevel  pinion  mounted  oti  the 
end  of  tlie  crankshaft. 

Deiviniire.^sion  Gear. — To  effect  half  coinprc*!tion  the  cam- 
shall  is  designed  tti  slide  longitudinally  in  its  bearings  and 
bring  into  operation  a  small  earn  situate<l  on  the  mid-neutral 
il  till'  exhaust  cam  proper.  TIh'  lam-lai:;  i-  maiio  to 
sli'ip'  liy  a  liand  lever  lo  which  is  atla<liiil  a  imIUu-  located 
ui  an  ahiniiimm  housing  at  the  lirniu:.'  n  il  i>;  the  camrihaft. 
This  collar  encrneo'  with  a  scn  w  tlm  a'l  i  iit  mi  the  outer 
diameter  nl  a  sl«  rl  sKm  ',.;  .  otitaijuim^  a  ilMiitilr-  ball  llmst. 
In  operation  tbe  loialion  «t  thf  haml  K'vpr  a. is  nil  ilie  quick 
thread  screw  in  Ibe  sleeve,  ilms  .lisj*lai  Iiilt  llii-  end  of  the 
camaliaft  in  it*  bearings  through  casteilatioiis  titted  to  the 
driving  bevel  gear.  When  drawn  to  its  rear  limit,  the  de- 
compression cam  is  engaged  wilb  tbe  roller  end  of  tbe  exbaost 
valve  rocker  am,  giving  the  required  fift  to  tho  exhamt 
valves. 

Conncetf*^  Soib.^Theee  are  ated  fotginga  «f  H-aeelion 
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and  uaea«nre  320  turn.  b«twe«n  wntem.  The  total  weight  is 
7  lb.  The  (list  i  no  live  feature  of  the  (•<iiine<'tin|f  rods  is  the 
lloAtiii)f  pudpeoii  pin  husli,  whirli  is  of  hardened  steel,  aud 
is  runiiiiiff  Ht  in  the  small  end  and  also  on  thu  ffudgeon  pin. 
It  is  pieriH-d  hy  fourteen  5  mm.  holes,  to  which  oil  u  supplied 
l>y  a  a  mm.  pipe  leadinj;  from  the  big  end  bearing. 

Crtink-xhaft. — The  eraiik^thaft  is  of  the  .six-throw  type,  run- 
ning on  plain  boarinjrs,  and  weighs  l.'{fl.5  lb.,  including  the 
propeller  boss. 

The  ernukshaft  is  1ioII<iw<mI  out  an<l  provided  with  webs 
for  iiassage  of  the  lubricating  oil.  A  ball  thrust  washer  of 
110  inm.  diameter  is  provideil  on  the  front  bearing  to  take 
»he  propeller  tlirusl.  The  propeller  boss  is  mounted  on  a 
taper  on  the  crankshaft;  the  propeller  is  secured  to  the  boss 
by  six  18  mm.  bolts. 

Cratikcase. — The  crankcasc  is  of  conventional  design,  the 
top  and  bottom  halves  being  held  together  by  twenty-six  10 
mm.  hollow  holts.  The  eranksliaft  main  bearing  caps  are 
i-HSt  with  the  lH>(tom  half,  and  the  long  20  mm.  bolts,  securing 
tliem  at  the  bottom,  pass  through  the  top  half  and  act  ns 
liohlers  for  the  eviinders. 


KxiiAirsT  Side 

The  main  oil  sump  is  located  in  I  lie  rear  end  of  the  crank 
chamber  and  contains  the  main  oil  pump;  in  the  front  end 
there  is  an  au.xiliary  sump  in  which  llic  return  oil  is  drained 
by  means  of  a  wire  gaii/.e  (liter.  Helween  the  two  sum|>s  an 
air  chamber  is  providtnl  for  the  purpose  of  cooling  the  oil 
and  warming  the  air  supplied  to  the  carburetor. 

I.uhricalioii, —  Forced  lubrication  is  employed.  This  is  ef- 
I'ecteil  by  means  of  two  main  plungers;  thnH-  auxiliary 
plungers  are  8U8pende<l  from  one  of  tlie  main  plungi'rs,  and 
these  work  in  c<uijunctioii  with  pihtmi  \uive  plunu'ers  at  the 
sides  of  the  main  puni]).  Kach  inunp  an«l  plunger  is  oper- 
ate<l  by  an  eccentric  ilriven  by  a  worm  gear  from  a  layshaft 
at  a  17  to  1  ratio  to  engine  speed.  Tiie  laysiuil't  is  driven 
by  Iwxel  gearing  from  the  vertical  ilriving  shaft  of  the  water 
pump,  tile  latter  being  actuate<l  from  the  main  bevel  gear 
at  the  rear  of  the  crankshaft. 

The  lubrication  system  may  Ih-  .sulHlivided  into  ihreo  cir- 
cuits, namely : 

(a)  The  main  jiressure  circuit,  in  which  oil  is  drawn  from 
the  main  i>il  sump  at  the  rear  of  the  engine  and  forced  to  the 
criiiikshnft,  <iiniie<'ting  rods,  camshaft  liearings.  elc. 


Prop>xubr  End 
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(t)  T.'m'  t'lipiilctni'ninrv  |>r«'ssuit'  Msieiii  tlint  \v«irks  in  coii- 
iiiaiti  liiuli  prt'ssurt'  systetii,  in  which  twtj 
nnxiliary  j>lnii;:i'rs  i>(  the  iiiiiiii  oil  pnin|t  draw  »  small  rliaixt- 
111'  fresh  oil  fnnii  tlu-  mTvicu  oil  tank  at  every  Kinike.  anil  thus 


VAI.VtS  AMI  ('.\MMHn- 


keep  tln'  main  rimilalion  sii|>plii><)  with  a  itrtniii  quanlity  ol 
t'rvsh  oil. 

(c)  A  siiftinii  sravcnfnn;;  i-ircnil.  whidi  siipiilies  the  luniii 
oil  sump  troni  tlif  au.\ilini->-  <lrain  sump  ai  Ihe  front  of  the 
base  plinnihtT.  the  workinj:  oil  level  hi-ini:  niaititaineil  in  the 


Tii>;  I'lSTox 


ri>ar  siimp  by  m  seiiinilaty  surliun  pump  llml  dinw.s  off  tlit* 
oil  above  the  oil  level  through  an  uverllow  pi|K>  and  retninti  it 
lo  tlie  !«»n  ie«>  oil  tank. 

In  the  main  pn>ssure  system  tlie  t'niiciioniiiv'  «>f  the  oil  pump 
is  the  I'ollowin^:  Oil  is  diaun  Irnni  the  main  sump  tlirougli 
a  wire  ^auze  filter  by  tlx-  surlion  nt'  llic  main  phnifjiT  pump 
.t  throui:h  tlic  port  H  in  I'oujunclion  with  the  piston  valve  C 
when  the  hitler  is  in  Ihi"  o|  en  position  with  the  port  //. 

On  the  tlownuard  stroke  of  the  main  plunp-r  .1,  the  oil  is 
t'on-ed  thniUKli  Ibe  poll  /i  and  llie  annuliir  spaee  above  the 
pi^lon  xalve  (',  tbrou^'h  tlu-  niniii  deli\ery  pipe  />.  to  the 
main  bearinp*,  wlieii  the  piston  valve  C  lia.«  uncovered  the 
port  /'  on  its  downward  stroke. 

SimiiltHiieously  the  nnxiliary  phniV'iT  A',  whirb  is  titled  to 
the  bottom  of  the  pluti^'er  .1.  draws  a  chiirL'e  i>\'  trvsh  oil  on 
its  upward  stroke.  This  eharne  is  taken  iliiiMit.''h  a  port  in 
the  bottom  end  of  the  valve  pliinp-r  from  the  oil  serviee  tank 
throu};h  the  pipe  <i,  and  oil  the  downward  stroke  of  the 
idilii^e  pump  A.';  the  <-liai'ue  of  oil  i«  for<-<Hl  upward  throU|;li 
the  hollow  vnlve  pliiii^'er  lliroii^h  the  port  //.  and  thnnitrli  a 
bole  ill  the  stem  tif  the  pliiiifrer,  whieh  eoinmiiiiieates  with  the 
main  oil  delivery  pipe  ll  to  Ihe  main  beiiriiiir'. 

At  the  suiie  time  the  twin  plunder  A",  draws  fri".|i  oil  from 
the  S4'r\-i«-e  lank  and  furees  llie  eharpe  to  the  eanishafi  iH-ar- 
iiiv'^  llil'oii^li  the  pipe  ./.  the  oil  eiileriii;;  Ibi-  trout  end  of  the 
riiin.-bnft  Ihroiivli  the  ItoUow  spindle  of  (he  air  ]>iim|>,  whieh 
is  attaelunl  lo  the  front  eiul  of  the  eainslialt  casiiiir.    In  its 

pasMifre  lhroiit;h  the  bulbiw  eani-luilt  ll  il  innler  pressure 

is  fell  tliniU(;b  small  ho|i>s  and  oil  lm<n(\i-»  nit  in  nwU  of  the 
i-ninshaft  bearinp>. 

The  eamsliaft  roeker  Mini  -pindle-  are  liil»rirnted  by  o'l 


thrown  olT  the  revolvinft  earns,  whieli  deliver  oil  into  («■>  holes 
ilrilleil  ill  the  upper  portion  of  the  meker  arm  spiii<ll«"<.  These 
holes  eommiinieate  with  the  lieariii|rs  by  sniiili  lioli->  drille>l 
ra<lially  in  the  spindle. 

No  outlet  liole.s  art^  provided  in  the  rear  eml  of  tb>'  eani- 
sliaft  for  the  epress  of  the  oil;  eon^'cjuently.  the  eaiii^hnfl  i- 
under  eoiistant  oil  pretisure.  whieh  Hnils  its  way  throU!:li  the 
)H>flriiip<  into  the  troughs  in  the  bottom  of  the  ranishafi  hous- 
inir.  The  overHow  oil  returns  to  the  erankca-'c  llir>>i'i:li  tlM- 
air  pump,  i>seapin{r  therefrom  at  the  Wtom  by  a  TJ  mm.  pipe 
running'  down  to  the  front  end  of  the  en^.'iiie.  .Vt  III.-  rear 
end  of  tliu  eamsliaft  easin;;  oil  e.M-:ipes  down  the  liollou.  verli- 
eal  shall,  oil  ehnnnels  beintr  eul  in  the  innlerside  of  ejieh  of 
the  eamsliaft  bearing  bushes  for  the  piirpos4-. 


-A 


DeiOMI'l(»:ss|oN  t.i»;.\R 


The  oil  that  has  thus  retiiru<><l  by  fiinxity  to  Ihe  emukease 
is  led  into  the  oil  sump  al  the  rear  throii^'li  two  h<de>  ot  'M> 
mm.  dinineler,  ilriUed  in  the  false  bottom  of  Ihe  base.  .\t  the 
forward  end  of  the  erankehamlH-r.  the  oil  How>  into  the  auxil- 
iary sump  lbrou;;li  a  wire  uaiixe  filter  already  referre<l  to. 

From  till-  auxiliary  sump  the  oil  is  drawn  by  the  seaveiifccr 
pump  K  tliroiii;li  the  |  orl  /.  lent  in  the  bottom  of  the  barrel). 


I'lioi-n.i.KH  liti» 


the  jiislon  vahi'  .1/  lieiii;;  in  its  upwiird  position.  The  oil. 
tbei'i'l'ore,  enters  the  pnnip  tlii*«ut:b  the  lai'^'  suetioll  pipe  .V. 
and  is  disi-harKed  on  the  dowiiwtinl  sfnike  of  Ihe  pu!U|> 
pliiii<^er  K  into  Ibe  sump  through  the  |H)rt  /'.  diille<l  in  the 
side  of  the  piston  valve  barrel. 

Til  niniiiliiin  the  <-orixi-t  working;  oil  level  iu  i1k>  sump,  a 
thinl  pliin;:er  also  attaehed  to  the  bottom  of  the  main 
pliiiiL'<T  pump  .1.  draws  niV.  iImo  i-j'i  (It  Mirtion  pipe  >.  any 
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siii-|>lii-  oil  iil)iivc  Ilii  uoikm-  I'-M'I  ill  llii-  sninpf  aixl  n'luni'- 
it  to  tin-  oil  sf  n  u-e  lank  ibmuyli  I  In  pipe  T.    On  llie  down 


< 'i;(i">-Ski  I  iiiN  (II'  Oil,  I'l Ml- 

vard  strukv  uf  the  plunger  U,  the  lutler  wurks  in  cwn junction 
with  the  piston  valw  V,  wliiHi  is  Hexibly  altaclied  lo  the  bot- 


111  tlii-  >  I'  ll. Ill  |iua.|i  K .  ii;  .1  slut  i  iil  in  llif  fiu-e  uI  llir 
pnitiji.  Ill  III,'  tuutD  preseiure  delivery  pipe  to  the  crankshaft 
iK'nnii<r-.  :ii'<l  ilitcetly  above  tb«  oil  pump,  a  pubation  damper 

\aU<'  tx  loculed. 

In  opiTiitioii.  ilip  |>i)lsntiiius  ot  tin-  oil  piiinp  pluii;r<'rs  arc 
d;iiiipiHl  out  in  tlio  «lflivery  pipe  tiy  tlic  cnshioning  ell'ecl  of 
ilif  ^priiig-lnaded  plunger,  wliii-li  comniiinii'alfts  direet  with 
the  piiiiip  nil  it.-i  miilergide.  The  bottom  face  ot  the  plnngrr 
is  prevented  fi mii  ii>a«hing  the  bottom  of  the  barrel  by  a  small 
set-Bcrew  in  tlie  ba-ic. 

The  Ittbrieatiuii  uf  the  t-rank^haft  and  «-onuecliu{;-rod  bear- 
ingB  is  on  slaudard  lines:  details  ot  this  are  shoa'n  in  tlic 
genera]  outline  of  the  enpne. 

Induction. — ^ludni^liou  is  effeetMl  by  one  carburetor  only, 
whieb  is  situated  at  the  after  end  of  the  enmlnbaft.  Tlie 
float  dMBAer  of  the  carburetor  U  Atted  on  the  bottom  with 
a  (liter  chamber,  tlie  tni«oliii«  heii>!f  led  ihroagh  a  wire  s^iuso 
Alter. 

lijtiituni.  Ii;niliiili  IS  i'iy<T|('ii  l)y  two  Uosrli  iuuli  t<*ii>:<Hinj 
mairnelos,  wiiir  h  nrr  tnouiitcil  ;ii  ihf  rear  end  of  tlii'  iiaiik- 
case,  oin-  Ix'iii';  ii  •.larlii  iiinirtirtd  iimm!  m  conjunelion  \silli 
a  liaml  -"liirler  dMinnm.  All  mviIm-  -iunk  |ihi;^s  are  fitlt'<i 
below  tlif  inli't  ^alvl•7..  tlif  iimii-tciiMiHi  wirv  bcinir  carried 
in   lilx-r  I  iil>». 

n'r/f.  r  I'liinj..  Tlir  «;ili  r  |>nm|)  i>  ol'  the  ceiiJrirnL'al  ty|ii> 
;iii'l  i-  litivfii  by  M  vt'iiHiil  ^liatt  ibroii^b  a  ln'\el  year  on 
llio  end  ol  I  lie  eraiik^hat  t.  Tlie  pump  i?*  inouuted  on  a  llanire 
»in  the  iHitloni  of  the  sump,  next  to  ilie  oil  puuip.  Doultle 
inlet  water  (onacrliuu»  between  each  of  tbe*  six  cylinders 
supply  the  water  jackets  at  flu  top  and  bottom. 
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Vibrations  of  a  Rotating  Air-Screw  and  Its  Shaft* 

By  A.  Fage,  A.R.C.Sc, 


The  present  \>Apvr  gives  the  mathematical  thcorj  of  the 
transverse  vibiaiuiuH  of  a  rotating  air-tiorew  and  it"  shaft, 
aud  aliM)  an  a{  plication  of  the  method  to  several  practical 
pnrfileniK  For  gwerality,  the  caleoUtioDs  have  been  made  for 
a  two-bladed  air^raw  when  the  tnoBmiM  vibxatiaiis  ai-e  in  a 
pUuw  parallel  to  both  tha  axk  of  tha  «if^«ci«w  bladw  and  tba 
azia  m  nlatioa,  and  abo  when  in  •  fdana  at  right  angtea  to 
tiie  azia  of  the  airscrew  Uadea  and  panlM  to  the  asia  of 
rotation.  The  dependence  of  the  freqncum  of  the  tzanavecae 
vibrationit  on  the  length  of  the  shaft,  and  also  on  the  spead  of 
rulation,  has  aKi  beeo  determined.  Finally,  by  the  elimina- 
tiiiii  of  ciuantities  which  only  slightly  influence  the  value  of 
the  t'ri'<|iipiu'v  of  the  lraiisvHrs«>  vibrations,  a  moderately 
uffuratf  working  formula  has  been  evolved,  from  whieh  the 
wliirlinp  S|H'<'d  of  a  iiir-s'Tcw   and   "hiit't    innv  be 

readily  cnli'itlaied.  Tlie  wliirliiii:  spenl  of  a  (iioiiern  uir  siTew 
as  ru»»-  moiiiileil  on  lln  cn'-iin-  nl  an  aii  |'lanc  is  very  biph  and 
very  nineli  ^rrcaliT  lliaii  tin-  liiir^trit'  s]  ceil  n!'  tl>e  air  s<Tew. 
Tlu'  mallieinath  al  tlirm  v  i>t  lln  tiaiisM  i-»e  \  iliiatir^lis  of  rotat- 
llii:  sv^lems  i:i\eii  liv  Dr.  t'lins'  ili  llle  I'nMcinlinirs  of  the 
riivM.al  Sucieiv  of  I.ondon  (l!iO:t-:.). 

ill  onier  llial  ilie  iinsiril  |>a|'er  may  1m'  eomiiiele  il  is  desir- 
able at  tlie  oiit.M't  to  iiiilieale  the  relalioni«lii|i  between  the 
fniiuetiey  of  tli<»  lateral  transverse  vibniliotis  an<l  the  whirling 
f-lned.  Takinir  the  simple  east-  of  a  shaft  ul  iie;:lif»ible  mass, 
tl\i  >i  at  one  end  and  eariy  a  niii-^  M  at  Ilie  oilier,  il  eaii  easily 

be  shown,  if  ,7^be  the  I'reiiueuey  of  the  transverse  vibrations 

of  the  mass  3/  when  the  Khnfi  is  not  mlaling,  and  -  ^  the 

frequency  of  the  trausveiNe  vibration^  wlien  the  shaft  ia 
rotating  with  an  angular  velority  «»•  that  9'  <=  p'  —  w'. 

The  elastic  foives  of  the  xliaft  tend  to  restore  the  mass  to 
its  eqnilibriom  poNiiinn.  but  the  eeatriftlgal  force  acting  on 
the  maas  baa  the  opiiosita  tenieaey,  and  w  ndoeiiig  the  nwg- 
nitnde  of  the  righting  foiee  dindnuhei  abo  Ibe  fifequency  of 
Tibration  of  tiie  rotating  mass  and  abaft.  If  u  be  equal  lo  f. 
the  frequency  of  the  tran8vorm>  vibration.s  is  xeru,  so  that  the 
mass  IK  in  neutral  equilibrium  no  matter  what  the  value  of  the 
lateral  displnnMnent  may  Iw.  and  lietii  e  if  the  lateral  displaee- 
nient  be  sullicienlly  ureat  ilie  >liatt  will  frneture,  A  shaft  in 
sii' Il  a  ^fale  is  said  '  rn  uliirl."  the  rij^ditin-f  foi<e  due  to  the 
e!a-liiily  of  the  sy-lrin  l.a\in!;  been  reiliieed  lo  zero  by  the 
eeiii  1 1' iiijal  forei'  l  al'i-ii  into  In-ing  li\  ■ielli  i  iioii.  For  this 
purlieulur  llislaiiee  liie  lrei|ileliey  of  rol.ilioii  whr  n  (lie  >liafl 
is  « hirlinjr,  and  the  fre<ineney  of  the  trnus\  n  \  dilations 
wlieii  the  ^llaft  il  not  nitaliii^,  have  ei|iial  vnl  ies.  Iiiii  tbiij  it> 
iioi  llic  ( a-e  Willi  a  ri)latiiiij  aiv-vi  irw  a'lil  sliall  in  Whicfa 
niuiiieul»  ui'  inertia  and  tlamiiiim  lu-ed  <  on^iiloraiion. 
To  Fim  TSE  Fitiyi  »;si  V  (ih  TiiK  TH\s^',  n;>-K  ViiiRATIOKS  OF 

KoTATIMi   AlK  SfKfcW  ASH  SllAtT 

The  followiii',:  insestiraiioii  is  an  application  of  Lagnuiie'a 

Cjiiations  for  Mnall  ox  illatioiw. 

An  i)istautaneoii>  |>ositiuii  ot  tin'  rolaiiii;:  and  vibratioK  air- 
srrew  and  shaft  is  sIiowd  in  Fig.  1,  Ilie  |<jaiie  of  vibration  of 
tlie  slinfl  being  coincident  with  the  |dane  of  the  pai  er.  It  is 
ascunuHi  that  the  nir-setew  >i|iat't  in  fixed  in  dire<-lion  at  the 
end  O.  so  that  the  liii<  ''\  lejiresents  the  mean  position  of  tlie 
vilNratin^'  t.bafi,  atid  also  like  axis  about  wliieb  ihv  rotation  is 
taking  plarp. 

The  follosviie.'  ^Miihots  urt-  Used  in  the  inventigation: 

.1.       I.4'iii;tli  "i  Itie  sliiiSI  ill  iii'i. 
M  —  Mvas  u(  till-  alr-HTrw  lo  xluii». 
m  —  Mom  of  Ihc  abaft  li  •Ihkk  npr  (I.  ma. 

Ii  =  MtMuent  or  toertla  of  liu-  nirnmir  itlMMtt  the  asia  CA  la  aiug- 
n.'. 

Il  —  MHnrat  of  lacrtia  ot  the  alr^cmr  abmit  aa  asla  tbrov^  C  at 
rtabt  aaglra  to  llv  planr  or  MndlnK. 

rr  M.iiii  'iii  of  Invrlln  of  the  nlr-w rew  nlMiut  an  niU  throngli  C  In 


II 

■^l...,l 


piano  of  iM-ndina  niid  at  right  aDgl<>s  t«>  TA 

i(  II  <•  alr-nerfw  in  rinllaiiii  |mt  MTotiil. 


[ii>.ilrli>  tn  ponaila  per  mtuan-  toot. 

roaa-twrtUni  of  tne  ahalt  alMMt  a  dlaia- 


f  rotntlon 
is       VMiiiit:*  ni  xlulii^  >( 
I  :■-   M.itii.'iii  iif  Ih.  ri  In  i,r 

t-ti-r  Bifii'iufMi  lu  fi.*. 
jr      IMnlaiir*  from  o,  in  fwt,  of  miv  iiolni  V  on  tin-  tiiU  ..f  the  ahafi 
p  —  Deflection,  la  fwt.  of  the  i>Mlnt  I'  from  tin-  Ilii.'  '>  X. 

At  any  time  1  ibe  tree  end  of  Ilie  siiaft  is  displaeed  a  dis- 
tance r  from  it>  mean  |iovii„,i,,  and  ilie  plane  of  the  a:r-aerew 
has  an  an^r^dur  displai  einent  0  from  its  mean  position. 


The  eqnatioi'8  of  motion  are  expressed  in  tenna  of  the 
variables  8  and  g. 
From  the  above  remarks  it  fnllows  that  when 


0  aixl  »  -  0. 


f'.».ada-<. 


80  that  the  equation  of  the  enrve  of  the  center  line  of  the 
ebaft  ia 

Lagrange's  eqnationa  tor  a  damped  viluatiDg  qntem  » 
which  there  are  two  x-ariables,  •  and  < ,  are 

i  /ir\  _i  r    «A    ^  a 
X>  \i  e)    i  e  '  i  tf  '  i  ff' 


wlwHi  T  I 
V 

nmi  K 


i>  \i  e)  iff' 

t'\i.J     i,    '  «a  ia 

■  luDetir  tntrgx-  nf  ihp  whole 

-  polf'ni'nl  4-nfrtv  a(  tb«  irbi't"  .-y^i^ni. 

■  half        rill.-  Ht  whirh  roi'Ti.-\  11  1"  1:1,:  -ii^^iji^it.Tl 


For  the  case  uf  a  vibrating  air-iK-rew  and  sliaft  the  kinetic 


I  II..  1.    r)iAO»A«MATt<  Skit'  h  ok  THF  ViBK.VnSd  AiRM  KE** 
i'LASt  M     '.  'HT'ON  CulM  IDKNT  WITH  I'l.AKF.  OF  I'AI'i.R 

RF^xia  W  AiHSfREw  Blakks 

eneigy  ^f  tlie  w'mle  ajntem  is  cqnal  to  the  kinetic  energy  of 
the  ahaft  +  th^  kinetic  energy  of  the  air^Mrew. 


•nl. 
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'■U  -  91.) 
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+  -  lil  -SI. 
3 

I      .  . 

oi.p  I  -  (a«  -  91. 
3 

Isj'     it  . 


91.  -  2ii 
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nine  r  II  "17  +  Il  ttwl  MO  9  -  S  oi-arly. 

11.  potential  eiietL'v.  I of  the IS  oqnaJ  to  the  potential 

enei-g>'  uf  the  Mhat  I 


■j: 
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2E  I 


3a  9V+»»1A 

<>(  the 
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MS 


OwiiiL'  lo  tlie  \ilii.itois  rn<ilion  ol  the  air-serew  Idaih- 
throUL'li  the  air.  energy  is  disMpate<i.  iti.'  raie  of  siieli  dissipa- 
tion- 2/'  being  equal  to  K  h',  w  here  A'  i-  u  >  onslaut.  The 
value  of  the  daiuping  factor  K  can  be  readdy  calculated  when 
the  aerodynamiral  dato  of  the  blafle  >.•« lions  of  the  air-eerew 
and  abo  the  working  eonditiona  of  the  air-tierew  are  known, 
but  it  amy  be  of  some  interest  to  explain  iu  general  language 
why  the  rate  at  whieh  energy  a  dunpaled  ia  proportional  to 
the  square  of  the  angidar  speed  of  vibntioo. 

Consider  the  vibrator)'  motion  of  tbe  Wadea  about  an  ans 
through  r  ( Fig.  1)  at  right  angles  to  the  axes  of  the  Wl*cre» 
and  of  (he  air->erew  blades,  Ilie  air-wrew  having  the  loiwald 
iruiiidatiuual  k|  eed  of  the  air|dai)e.  and  a  rotational  speed 
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about  llif  axis  0  X  of  <i>  radians  j>er  sccoini.  For  any  positive 
value  of  llie  au^ilar  vehw-iiy  6,  tlui  thrust  on  ihe  blade  C  t', 
wliifh  is  moving'  into  the  aii  with  a  velocity  greater  than  that 
due  to  the  niutiou  of  tiie  uirplane  ttlone,  is  dimiaiBlied,  while 
th«  ilirust  uu  file  blade  C  E  is  increased,  th«  ohange  of  thrust 
of  au  aerofoil  section  of  tbe  blade  being  nmgUy  pr<>|><>rti(>nal 
to  the  change  of  angia  of  iD«idence  of  tha  aeetimi  relutiN  el\  to 
die  lir.  As  a  first  q^fnoiinuitioii  the  efaange  of  the  angle  ot 
fondmce  of  a  blade  eeetion  is  in  nj  oftional  to  i,  so  that  the 

rhainjp  ni'  tlinist  of  the  blade  and  tlierefore  also  the  (lari:)iin? 
iijuiiisui  on  llie  air-screw  is  |ir<i|>ortioDHl  to  0.  Writing  the 
ibiui|>iiiLr  nionieiit  as  A' 0  the  rate  at  which  energy  is  dissipated 
becomes  K  4*.  It  will  be  shown  later  that  the  damping  mooicnt 
docs  not  apjMneeiab^  influence  the  frequency  of  the  transvane 
TibratioaSw  Hence 


F  - 


k6> 
2 


wiific  K  I-  It  coustant. 


neOO   t6fiOO  JO/tOO  tMOO  sttoo  s^oto 
Jtotatumal  Spent  ctAuvtru*  and,  Sha/i 

Fi6.  2.   Transveksk  V'ihkation  in  a  Puvnk  Pakallbi^  to  this 
Axis  of  Rotation-  &  to  the  Ulaoi-Axu.  Lr4)-5 

Ft.  L  3-5  Sliiu-(Ft.), 

Subiitiliiting  the  above  valnes  of  /,  1'  and  t'  iu  the  La- 
giangean  equations  we  pA: 

Iji+!|i^'(2L*-Mi)-!?^(«L*-n.)  + 

itM**  +     '  (.-eM -»« -h xi  « 0 

and 

Wbieli  when  eollected  in  a  convenient  form,  become 

[(''     iifi."  l')D»  +  KD  +  (ltM»-|^i««#iM  +  ii  '^jo 

sod 

Sii  that  llie  eoiiiplete  inoluni  is  jriveii  by  the  smIiiIiku  oI  llie 
dilTen-ntial  equation: 

[(" + H6-  •^)'»' +       4-^  I'  +nr)] ) 


Owing  to  the  laiBe  nuiuber  of  algebraic  tcrim — several  of 
ibt'tu  Imvinc  neclible  values — no  advanta^  is  to  be  gained  by 
atteitijititij  N  I I  the  ditTcreiitiul  -'(iiuitiDn  of  the  fourth 
order  iu  ilii  pre^'ni  fonu.  By  tbe  8ub«tiiuliou  of  the  utunerical 
valnea  of  the  sjmdMda  tha  eqiiatioa  n^y  ba  wrhban  in  tha  fbnn 

in*  +A»  D*  +  At  n»  +  A'  O  +M)0  "0 

«-hen>  A,.  .1  .  .1  .  .1,  are  nunierieal  constHiits.  For  all  praetieal 

|iii-ts  the  \alius  i,f  .1  ami  .1,  arc  raeh  e<iual  to  zero,  SO 
tlial  111.-  (■(jualiiiii  IS  n'duce.l  to         -  .1^  //  •  J  j  8  =  0. 

Tlir  air  -i  ii  iv  an.l  .-li.iti  roiumenee  to  whirl  when  the  fre- 
(jueuey  of  olie  ol  tlie  InuisveitM;  vibratioiiH  just  becomes  zero, 
SO  that  at  the  whirling  »j>eed  the  mlntioti  ol  tiie  equation 

tU*  +A»li*  +  A*)9  -0 

becomes 

where  B„  U,  and  //,  are  aiUtra^  OoiUtants  depenUiug  on 
the  initial  conditions.  Fur  a  rotational  speed  less  than  the 
whirling  speed  the  motion  consists  of  two  vibration.s,  while  at 
a  rotationul  spet^  ^'renter  iluui  the  whirling  speed  the  motion 
is  comtMiunded  of  a  vibmtiun,  a  divergeuee  and  a  aubtiider,  ao 
that  if  the  divergence  is  alkmed  to  penut  the  afaaft  f netana^ 

An>l<lrATIOM  o>   Tiir.  riih'H'iMi  T1IK.OHY  TO  SsVERAb 

I'lIAi'l  l'   K\.  I'KOISUIUS 

With  tbe  object  of  »iiuplifying  tbe  diffnantial  aqnatioa  af 
the  motion  of  the  vibrating  air-screW  and  alMfl  a  agfCtcmalie 
sericK  of  ealeulatinns  has  been  made  to  aaoertain  how  the  fra- 

queney  of  tbe  vibrations  depends  uiH»n  Ihe  damping,  the  mass 
nnd  Ihe  lenirlli  of  the  simft.  tite  nia.s«  and  the  moment  of 

iticitia  11!'  tlic  air  si-ri-w. 

Thf  Idljowiii^'  ilala,  wliifli  an  Ueedi-d  iu  the  <'alfuiatiol>.s, 
have  beeti  lakfii  Iimiu  a  modern  two-bladed  air-serew,  which, 
I'oiaiing  at  about  l.KKl  r.p.m.,  would  give  a  machine  weighing 


toooc 

I 

*»»» 

IttgUeting  I,  d'Aincrtm 


FlO.  3.    T1UN8VEB8E  ViBRATlOMS  IN  A  P1.AIIB  PaSAUJO.  «0  *H8 

Axis  or  Rotation  and  at  Right-Avouh  TO  TBS  Blads- 
AziB        Ft.  /.  0-02  SLr<!-(FT.)'  HioHW  Fbb- 

QfKX<'V   NOT  /*I.OTTTD 

1  ton  a  forward  sjK-ed  ihniugli  the  air  of  75  uiileH  jfier  hour, 
the  corresponding  thrust  being  3C0  Iht  approirimataly. 

Uiann  UT  o<  the  Mr^craw  ■  S.S  (t.  _  _ 

Mmm  uf  ilw  Air-aenw  aad  nwtal  Ottiiw  lit  Iba  bm  M  -  IJ)  ita» 
Outnulr  diuneter  of  tha  tuttitm  rinft  *  9  in. 
Inni'ic  liiurrHiMr  a(  tha  ■ir-asraw  abalt  "  OuV  ia< 

\Vht'u..'v  hioment  ol  ioartM  of  saactiooaf  thasit>««rt»  AsftHtootseiBBialtr 
«  U.M^i  X  10-«  fl 

LaacaialtlMwr4ara«r«hiift.L -OSII.   ^, 

MsM  af  1  Hi  laqsih  «f  «ka  n  siiwa  ihalt.  at  -  OM  aluK^. 

MoBMBt  of  UMrtia  of  tha  wMttew  abcwt  u  aiii  mmuu  thrajiBh  tha  aaaMr 
of  thah«MStiUhSMBlnloba(hltoaii>aaimwSii^ttabfia»SB  -  XS 
sliwik*. 

MOMIIIOi  iiM'rtis  of  tlip  liir-arri  n  niH.ui  ihr  Made  ftds.vflin  llarf-^ 
Hasaa 

Ji  -  3    »in«  a  ,  U.02  c.w>  « 

Where  s  —  sugl<'  lii  iween  the  bla<le  axis  and  au  axis  pa-v^ing 
through  tbe  center  of  the  boss  at  right  angles  to  tbe  plane  of 
vibration. 

Only  tha  two  eztnme  vahiea  of  /,  were  takan,  namely,  3Ji 
when  a  =  00  deg.  and  0.02  when  «  =  0  deg. 

The  tale  al  which  onersry  is  dis.siiiiiteil  for  tliis  air  screw  is 

ITiO  6  It. -lb.  per  second,  when  «  =  DO  d«g.  The  daiupiug  when 
x  =  0  <leg.  eas  be  neglected  at  the  commeoeement  of  tha  invaa- 

tiiral  ion. 

Till'  ralculatiuns  an  Quite  strai;^'litt<ir\vurd.  altiioiigh  some- 
what labohoos,  and  it  has  been  conisidered  not  desirable  to 
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15.  ItlT 


invrbankii  tlin  |>li|Mr  with  the  complete  calculatioiw.  ao  that 
ouiy  ■  mauiwiy  of  the  rasolts  it  given  in  the  tables  and  shown 
gnphiraily  in  ilte  H^n>s.  It  wiU  be  noted  that  the  tit'<|tifiu-> 
of  the  iransvei-se  vibration^  uf  tin-  air-screw  its  iiinutiii'.l  in 
praeti«t'  is  wvy  inucli  iiiu'licr  than  the  l>:u~;iii-'  spefd  ot 

I  he  air  xTi'W.  wiiu'h  i>  jiUnuI  :C>0(J  r.p.ui.  ami.  a.  .-ordiii;rl\. 
raU'iihilionf  were  ni.i.l.  lor  lln'  iiir-siTt'u  mM  |iit..i  ;,i  ]„•  end 
ol'  a  >hnfl  <il'  J  'l  tt.    As  staled  at  tli.   .  otiiiueiu'ciiic  it 

111  llir  fsl)>nitiiiti  il  1-  a^Mirncd  lliat  ite  :Kr-MT<-vv  shall  i^ 
rigidly  tiXi'ti  at  one  cud,  but  il  is  uiRi-itaiti  liuw  t'ur  Kiich  a 
cuudition  Iwlde  in  |iracttii'>>  munh  dependiiijr  on  the  rigfiiiily  of 


i 


• 

1           !           t  - 
•HtgUcting  t>ampuf0  and.  iiitwfc^H 

•M*  Vmtt  /« .e.  Mi 


Fll..    I.      Tl;  IN^\ 1  1:--!     N'lllllATlOVS    I\     \    I'l  \\l     I'u.'Al.l.H-  TO 
THb  AS1>  lit  KOTATIDX  ANUTO  Tilt  Ul.AUii-AxiS.  L -2-5  Vt. 

l,*3-5  8LUu-(Fr.)*  Hioher  Frbqoencv  xot  pLOTTBt> 

till'  t'limiii-  frame  and  the  method  of  iiiotiiitiii;:  ilio  air-M-n'w 
Mliatt,  Any  tA-Riil  <>f  riu'idiiy  nt  the  end  of  tlu*  slwil'l  will 
rediia-v  Tor  the  sniuc  sin-i'il  itl  lotation  the  frequency  of  llir 
iraiitfvenMF  vihra|ioiv>.  If  llie  end  ronditionK  are  diiferent  fmni 
tliutse  postulated  in  Ihp  pmsenl  iiaper.  but  are  ddinitely 
dellned.  the  aauii*  luetluMl  of  enleulaliiig  the  fret|ueney  of  the 
tnuisrene  vibralimw  may  be  employed,  althoagfa  the  equation 
of  tlie  eentre  Hue  <>f  the  shaft  will  be  different. 

Tlie  wtliition  of  (he  lii.inadralie  />'  +  .^,  Z/  +  A,  tf  4-  .1.  It 
+  A,  K  A  va*  Krently  faciliiatc«l  by  the  fart  that  the  terms  .1, 
and  .1  arc  of  small  importaiiee  «*om|mred  with  A,  and  .'I,,  S4i 
iliai  ilir  ]ii(|uadrati<'  i-uuhl  be  readily  split  into  two  (|iiadratic 
t<l>iat ii>n-  liy  the  nirthiid  «if  trial  ami  error.  Of  <-unnie,  the 
sohiKi'ii  "I  -In-  lii>|>i.i<ltatir  wlieii  the  daiiipin|{  teilDti 

I,  -.nwi    I   an-  jii't.'lc.ii  'l  i>  a  riialli  r  ol'  no  dilticidly. 

I'loiri  till'  <lata  ot  tin  lalilc^  and  tiiriircs  it  will  be  wwn  that 
till'  lolliiu  iTii:  (oiichisioii.-  luay  Iti'  drawn: 

I /I  f  Till-  air  dairipinsf  of  an  air— i  rew  i«  lu-iriikriM.',  m  a 
a»  till'  ln(|iui;r\  111  tin-  tran^vrr^'  vihralimi^  Is  miiiii  iird. 

( I  Tlif  wliirlinj;  >|iriil  ii.av   In-  ralciilalfd  with  very  vrmid 
arriirai\  li\  a»»iiMiiiiL'  Ifir  I'Hri-l  ••!  llii'  shaft  to  he  tlic  i'«|\n\a- 
7H 

li-iit  ul  a  ruiLSS  '.,^f^  IK  I-  :'l  i'>  '  nil.    In  this         ihe  whirling 

>pi'>'il  i«  i>wi<->tiniau-<l,  ihi.'  iiiari'uiai-y  inereflsing  vrilh  the 
length  ol  the  oUntl.  The  maximum  error  due  to  this  amiup- 
lion  ix  only  ab«Nit  :i.o  per  eent  of  the  tnie  itilue  of  the  irhirlinj; 
ii)M«d. 

(r)  A»  would  be  esiieeled,  neglecting  the  maw  of  the  ahafi 
niaJie*  the  whirlmtr  apced  too  high,  the  diacreiMnejr  ineeaaini; 
with  the  length  of  lh«  ahaft.  tlie  uaxinum  error  doe  to  the 
assumption  being  LI  per  Mnt.  of  the  tine  value  of  the  whirl- 
inir  s|>eed. 

(d)  Il  i»  Ncn  from  Fijrf>.  and  5  that  even  when  the  mo- 
ment of  inertia  7.  of  the  air-tterew  ia  small — 0.02  alug-ft.'  in 
ihi>  paiiiivdar  eaM-^ii  sluuihl  not  he  neglected  in  the  ealcuh- 

lion  mI  !lii'  "  hirlili!,"  ■•|ie«il. 

I.  I  Till'  viliiilin^-  -pHi'il  lit  an  aii'--rri-»  and  sluitt  inCrCOMS 
Willi  111.-  nii.iiH-nl  111  iHi'ilia  ot  the  aii-><-i  civ . 

\i\  Wlii'ii  till'  ninini'iil-  111  iniTlia  ol  '.lir  an  -  irw  /.  m 
llu-  1  ax  and  "l  llii'  -liaft  are  isero,  liie  whiiling  .-peed  has 
tin  siiiii  tii<|iii  ii  ^  I-  I  )(>  italMiral  period  of  traiun'erae  vibra* 
111. II  wliif.  ni't  riilanir^. 

A  .^nn  i.K  FoK.\ii  i.A  H!u.m  Wiin  it  May  IU.  C.tJ.cui.ATiil»  IHK 

WlllMLIMG  Sm:0  Ot  HuTAI  Kis  up  AN  AlR>SORBW 

A\l>  ll>  SlIAlT 

I-  lui-  !i<i  :i  -liuwii  that  thi-  air  daiiipiii;;  o(  an  air-sirfW  may 
he  i]e|;l««:te<i.  and  sIm*  that  tlie  etTeei  of  the  inertia  of  the 
ahuft  iii  ei|uivalent,  for  all  praetieal  purpoaea.  lo  a  maaa 

:.'lYi  m  L  plaeml  at  ila  end.  The  differential  eqnalioii  for  the 
molioii  of  Ihe  air-sorew  and  uliafi  then  beeome!> 


that  kt 


(Tn7-;:(;r;i>r))-(-'-nr) 


The  whirling'  sj>efd,  that  ia,  the  rotational  speed  at  wbieh  the 
fiMueucy  of  one  of  the  transverse  vibratioua  beeonics  Kro. 
in  then  frot  friiin  the  expression 

u'liirii  muy  lie  whiten 

if  the  above  equation  be  aolvrnl  t^or  «»',  it  will  be  found  tfaa. 
there  is  one  p«eiti\'e  and  one  neiialive  value.   The  wliirliiif 


,  SKan  < 
muJ.J  a/  End . 


1^  wL]  at  Awt' 


Vni,  5.  TsAxavBasB  ViiHunnotta  tx  a  Plake  Pjuuixsl  vt 
ntx  Axia  of  BoTATioir  a»p  to  the  BiiADB-Axn  L-KJi  Fr. 
1,-0-02  SLiro-(Fv.)*  Hiohbr  Frbqubkcv  irov  Pumcn 


!t|>ecd  may  be  got  by  taking  the  square  roi>t  of  the  jio.Mtivi 
valtte  of  «•'.  The  result  of  the  pzvsent  iaveatigatiou  may  be 
mimmarized  as  follows. 

The  rritii'nl  spi'cd.  u>,  of  a  rotatiiii.'  air->ei'i'W  anil  s'a.'itl.  t  i-' 
shaft  heiiif;  a  i'aiitilf\>-r  fi.xed  in  dircition  at  one  end,  may  l*f 
ealeulated  by  takiii>r  tli»  siiunrc  root  of  the  poritive  value  ofw* 
sot  from  the  solution  of  the  e<|uatinn 


(i  t:  J  18  K I        \  t-'  K'  I' 


12  E»  l» 


where 

M  • 

It  . 


1  rotiitiafMiJ  •iKSfd  lu  radmnn  imt 
1 IDMS  ol  ttur  »iriicre»  in  jlugn. 


iikI. 


'  roimx-nl  of  inrtlis  ol  lti«  air-m-rrs'  ■bout  an  alii  paaiac  tJuvuali  ^ 
center  of  the  lur-acrew  at  riahl-aB|lM  ti>  tk*  piMM  of  »•  Waaawm 
v'ibratioiw  (»l«i«-(t.»). 
L  -  laiialh  ol  lli«  finUt  in  !«•*. 
■I  —  BHH*  of  DDE  f<Kit  Icnalli  of  ahafl  in  iluo. 
K  -»  V<mni['«  niriduhm  in  id.  per  iKiiiiire  fiiot. 

I     ^  rniitiii'tit  "f  inrrli:*  of  a  rr<M»*)M-.  t;nn  ^rf  thi'  ^haft  alrmt  a  diftDiflT  in  fi^l' 

If  1,-0  the  whirling  s^peed  may  lie  ealeulaied  from  the 
ei|iiation 


Ml  - 


.1 1  ! 
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A  »r-»fmr,  Muunted  at  in  prwtw  on  <x  Skafl  of  Lfnjth  U.5  ft. 
C:ue  1. — ^Traiuv^ntf  vibrkUoos  in  a  ptune  pamJirt  t4)  the  axin  q(  nrfiAtUin  «iul 
Ifl  thr  l>|jul<i  a  "  90  dug.  ami  )■  -  '.i  .'i  iilii|-f<.>.    Himiing  ri(K>*il  tit  lut- 

tttrw  about  3.M1O  r.p.in. 


TahLJ;  111. — .S'ltmaveiry  of  the  RffuHt  of  the  Ctdculalvm*  made  on  <l  iiodrni  Tvor 
hladeH  Air—rrtw.  Mounted  at  the  Eiui  of  a  iMttf  Shaft  of  Length  2.5  ft. 

C*wie  I  — Tnuux-eriHr  vihrnUoiu  in  n  ptnop  pandkl  tu  ibo  ana  ol  rotation  ami 
to  the  blade  alia,    a  -  W>  tlrg.  aiul  Ii  —  .1.5  aluc-ft.'. 


Aasucnptioiia  mada  in  Caleulatioiw. 

KiMatiunal 
.S|Kvd  ol 
the  Shaft 

(r.p.m.). 

N'uiulier  <if 
Vibratifinft  |M>r 
Minute. 

Complete  solutiuD.  aiakins  oo  aaaumptiaiia 

0 

5.000 
10,000 
l.i.OOO 
20,(100 
2.),l)llll 

:m.uuu 

34.000 
35.000 

2,770  3.^,800 
5.900  35,(KNI 
10.100  :m.2uu 
14,800  31.0011 
19.000  29.7011 
31,700  38.8U> 
17J0O  31.4(ll> 
I       9.000  34.900 
0  35,800 

N'cshcliiw  danipjna  only 

Heaulta  aame  oa  with 
no  aaauRiptiniM 

N'<-cl«<linc  ilntDpini  and  awuminc  clfDri  <4 
^  •haft  to  lie  MiuiVKl<>r>t  «i  a  uiiiM  /  78  \ 
H  at  it«  end                                '-21o"'  ' 

U 

2S.7O0 
3.1.100 

2,7H.'>  .^i,«IIO 
19.400  3n.:uiii 
0  s't.mj 

N<>(lectiD<  daiuitinc  and  alM>  tbe  luttia  of  th* 
•halt  (m  -  0) 

0 

4.000 
9.000 
1 4.0011 
I9.00U 
24.0UO 
29,000 
34.000 

3»xm 

3.755  3B.700 
5.100  :i6,700 
9.31)0  :m,(niii 
I1.9U0  :»,8uii 

18.aX)  31,700 

21..T00  :io.30o 
{9.m>  :iu.i)Oo 

13.000  34.900 

0  :w.7m 

TABLt:  11.  —S'lmmvy  "/<*•  H'        ol  the  I'alrul  iHouji  mmU  on  a  Mmirrn  TuvhtmleJ 
.4tr*«rrKW.  JJoitnltd  a*  tn  I'nvtu'r  on  a  Hhaft  of  Length  0,.~i  /(. 
raw  II. — Traiia>'erM  vibraliutis  in  a  plane  parallel  to  the  alia  of  rotation  aixl 
at  richt  angki*  to  the  Made  axin.    a  =  0  d«(.  and  U  —  0.02  aluc-fl-*-  No 

dampinc  in  ll'i*  ''^•**'    n«r"tinii  »:w.',i  of  jiir-«t*re«-  uhout  .I.-tO!)  r.p.ro. 

Aaaumptiofia  made  in  tlie  CalmlatH»nii. 

Hutationjil 
Speed  of 

tlte  Slinli 
(r.p.m.  1. 

Numiwr  4>f 
Vibraliutw  per 
.MiDUte. 

C«>tuplet4>  aolutMm.  making  no  aaaumption* 

0 

4.UWI 
lU.QOI) 
l«,000 
19,000 
19.5nu 

HVtHIO  78.800 
16.400  79,niO 
14,400  8U,0UO 
9,300  81,1300 
3,800  83.700 
0  83.900 

.ilMUintnc  eflert  ni  tbe  iliaft  to  be  eqiiivalfnt  (<> 
78  \ 
a  maaa  (jj^"  L)  at  lU  Mill 

u 

I'l.JKin 

16.400  .Votealcu- 
0  lated. 

Scvlc^ting  Ii  which  u  vfty  fUiall  in  thin  rik-*-, 
.%nd  iiMiutiiiniE  ellei-t  uf  tbe  *hafl  tu  1m*  etiui- 

valent  ui  n  *' 

(» 

17,730 

I7.7.V1 
0 

Vrt|ireua«  Ii  and  »t>o  the  maaa  of  Uie  alull 
{m  -  0) 

u 

is.ijn 

0 

-Wiiniptioui  nude  in  CajcuJali<icifl. 

Hi  iiatinnal 
.Speed  of 

the  Shaft 
(r.p.in.l. 

N  limber  ul 
Vibratj'Mu  pi-r 
Minute. 

C«Mnplete  Mulutjon,  makiaR  no  awuioptiona 

1 

0 
500 
1.000 
1.400 
1,800 
8.200 
2,290 

1.000  3.640 
1,200  3.630 
I,0fl0  3.620 
1,070  3,«20 
960  3,050 
490  3.7M 
0  3.770 

SetlMHut  dtmthg  mkm  fnMlically  mi  diff 

mnwui  tk 

•  itn|inoc>- 

\>>lt«H-tinc  dampinc  and  aaauniioi  rfTvri  uf  the 
shaft  Ut  ue  the  eiiuivalent  of  a  ciuim  /  78     .  \ 
at  iu  end                                  ^210""  ' 

0 

I.<.I1U 
2.220 

990  3.720 
7«>  .1.770 
0  .1.780 

Xeilertiix  rbimping  and  aUo  the  inertia  o(  tiM- 
■haft  (m  0) 

0 

I.WIO 
2,500 

I.02U     N'ot  ral- 
1.095  culaled. 
0 

Ttlll.1'.  IV.    .Summary  of  the  Hf'tltD  of  ihr  (■•ituiUn'it  made       n  M-^em  T>t— 
blnJed  Air-MTtir.  MonHteui  at  the  end  uf  n  Long  Shaft  of  Lmglh  2.t  ft. 


Cum  II.-— Tranavorae  lihraliona  in  a  iilanc  parallel  lu  tbe  aiu  ot  mtauon  and 
ill  riche  ancle*  lu  the  Made  aii«.   a  -  0  dec  anil  li  -  mu  -iluii-ft.'.    No  -Itiniping 
III  t*ii»  ra*e. 

AanumptloiM  made  in  the  Calculatiuiw 

RoUtHinikl 

.Spe«<d  uf 

the  .<buft 
ic.p.iu.l. 

.Viiinlier  of  \'t* 
bratton*  per  Minute 
>1t«qu«ney  of  the 
IligHf  Vibration* 
DOl  Calculated. 

So  Nuauinpliona 

0 

I..W5 

I.-HIO 
0 

Aaauuiinc  cfleet  of  the  shaft  to  be  tbe  eiiiiiva- 
Imii  o(  a  man  (^[g<"  !•)  h>  eiwl 

0 

1. 510 

t,4N'J 

0 

.N«||e<-lin<  Ii.  abirb  t»  very  •null,  and  luaiini- 
ioR  effect  of  the  iliaft  to  lie  tbe  eqiiivnlenl  ..f 

a  mam  (tiT^'*'  I-)iit  it*  ewl 

II 

1.4A0 

1.4«ll 

0 

.Veile'tiiui  l>  nod  luaaa  al  nhait  (at  •  Ol 

0 

1.620 

t.«2l) 
0 

The   INieiiport    l~    Plane  Fighter 


Tlif  Niiuiioit  P 
iiiii'  ti{  I  lie  mu>t  iiu| 
Klviiig  Corps,  bf- 
iiii:  ID  no  mean 
w  n  y  responsililf 
till'  I  lie  ari'ial  8ii- 
IHfiiiiiry  Bfhifvt'il 
by  I  III-  Allies  biitit 
U  N  t  Ii  I'  Western 
mill  I  lit-  Italian 
I  routs.  The  fol- 
luwing  (I  a  t  »  mill 
riiiiDtructioiinl  ile- 
Ijiils  are  abstractwl 
I  mm  articles  ap- 
|ifrtring  ill  Oeruiaii 
ni-n>nantical  maija- 
Kiiit^. 

,\  It  hough  varioiiii 
liiiHlels  exist,  anil 
<i  t  I  e  n  vary  in 
ininiir  iletnilM.  llie 
1'  plane  tighter  is 
«"»*t-ntially  a  one- 
M-iiler   Iraelor  bi- 


pl.'iiie  lia.s.  during  the  last  year,  beeoiue  plane  fitti-ii  wit 
Mirlanl  tighter  airplanes  uf  the  Frenrli      iiLmi  iieen  bnill. 


Tu  NictroiT  BiPLAXK 


It  a  rotary  engine.  Ttvii-seater  maeliine>  have 
hut  till  nut  appear  tu  be  very  widely  euiployeil. 

These  are  ehietly 
U.setl  lor  reeiin- 
iiaissance  work  antl 
only  neeasionally 
lor  1'  i  g  It  t  I  n  g. 
Tile  t'orwanl  sun 
lires  throiiL'li  the 
pr(i|H'ller.  while 
the  atler  i:nn  is 
niiiiinleil  <  ii  liur- 
htllr. 

.Moil  el  Nil.  11. 

pl'ixhieeil  ill  liUti 
:iii<l  sinee  »H|iOr- 
seileil  by  iiiiprovoil 
t  y  p  e  M,  .'M-eiiis  to 
have  reuiaiiiitl  the 
prototype  of  the 
-Nieuport  1'  ^  plane 
tiphter.  I  I  s  tMin- 
striietinnn)  data 
nre  iheivfnre  of 
pnrtinilar  inteifsi. 
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V1.E  Drawinqs  op  HoDUi  No.  11 


Charitawutic$  of  lh»  iVieuport  ModH  No.  II 

S|Kiiii,  upper    24  fl 

S|wn.  lo»<  r    ^1  fl 

Cliord.  uiiiKT    :!  fl 

<'li<iril,  lowrr  ...                    .   ,    -J  (I 

Ovcrnll  Itnclli  ,,r....  is  ft 

Hflielit   K  ft 

.\rrji    iipiHT  iiIjiik',  irilb  BlKlrOli*  '   !»T 

Aren,  lnwr  plaue  ,   -tfi.r 

An-ri,  MtnMtiz^r  r.^.*.  ■4>4>.>«  II 


tfi 
1 

»q.  fl. 
fr 

?H|.  ft. 


111. 
In. 
ill. 
In. 
in. 
in 


notably  eouxtruetioual  featam  of  the 
of  a  «iiigle  spar  in  the  lower  wit|r>  the 

of  V-lyp»  strata  aad  the  paanlnbty  of 
C8  on  anembling;  tfaa  nova  netlwd  of 


M|.  fl. 

Kq.  ft. 
^  It. 


.Arcn.  cli  vrilnr*   M  .'. 

Arifu,  rudder  •   ,  4> 

iillarDM   I  I     aq.  ft. 

Sli»:>!-  r    2  urS  In. 

I'lliiilriil,  Ufipn   1T9 

I>tli'i-<lral,  Umtr   174  dcg. 

Rptrnnt   , , , ,  :  ITO  dcf.  30' 

lneW"iti"«>.  iipppf   I  dec.  30* 

lacMiiiK'.  In«i-r   .1  dec. 

t^twff  plnni   .  .  M»  III).  T.O  Itlt'iii^ 

l^prllrr.  tltaiurtrr   s  h.  jt;,  in. 

Climb  ,   :<.;t<iii  n  in    t  inin. 

aiUHJ  fl.  iu  >  imIii, 

i).900  ft.  tn  11  mill. 

I3,SaO  ft.  in  l«  Mill. 
Apponianm*iu  oj  ITc^ftw 

Vjfpn  plan*,  ranipM*  

Lowrr  pikiw,  complm  

S<nl.llI/lT  

i:i<vnt<'r«  

|[iidil.r   , 

lioily.  »itli  •'niilnc  (>onipl<>te  ,  

Wirt-  •.till..  , 

Wh<-<-l»   , . . ,  , . ,  , 

struiH.  luieiplkae.  

(^rr.v.  nelBHI  ttmptr>  

I"llfjl  , 

lui]M>[irM>  *  'Jill -J  .     -  -  .  - , 

Oil        gnl  t  ■  

Mai  lilDi  eiin  dod  •mmantlioii  

Vuful  Irind  

Toinl  nclcht 
un  loadtMT. . 
hmiHai 


m. 

lb. 

n. 

n>. 

lb. 

It.. 

II. 

II.. 

11. 

ii>. 

,  ITti 

11.. 

II. 

lb 

ii>. 

.  t.".1 

ii> 

IK 

«.3  lb./m.t(. 

.    IS.1  Ikw/bK 

Among  tbe  more  notable  eouatnieiional  featons  of 
->Jiiniport  IB  the  nee 
<-unst.(|itent  adoption 
varj  iti|;  the  faicidoace 

monnting  the  aUarona  on  a  tubular  shaft  earrint  all  aerMa  the 
wing,  lud  thnr  opeiatioii  by  means  of  |>iill  unJ-|iU8h  roda 
instead  of  control  cables;  and  the  rather  startling  nae  of 
aluminum  alloy  in  the  rlmtwis  consfrtirtion.  The  eros* 
member  of  tlie  eha.ssim  coiiiioetiii);  tlie  V's  i«  of  cbaiiDcl  swtion 
alitinimitii,  while  the  ehassis  slriit-.^  eonsiNt  of  drawn  aluminiuu 
tiib*'s.  'I'l '  ivii.-rl  dxle  is.  however,  a  Htaoi  tnb^  and  the  atmt 
s<M-kels         iij.i.lf  i  l  steel  sheelillff. 

.Model  Nil.  17.  wlih  il  :i|.|ii'.irs  to  he  one  of  tbe  lal»«t  modt?!^ 
of  the  Nieu|.iiii  li'.'liici.  is  but  slightly  larirer  than  the  Mo<lel 
No.  11  and  i-  '  Im  llv  r.  inaikiiblc  foi  ilir  i  in  iilar  *!eetion  of  the 
boily  in  the  neitrhlKu  iKKid  of  I  he  eoekpil.  and  the  spinner  fitte«] 
to  the  propeUer  to  rediiee  iiead  resislam-e.  Model  Xo.  17  has 
a  lltt  hp.  lie  Khone  or  a  \'M  hp.  ('leru;el  etijrine.  It  is  worth 
noting  that,  unlike  oil  the  piol«itype.  the  lower  plane  is 
Uioiinted  at  n  lc«aer  incidenee  than  the  np|>er  plane  and  that 
the  diScalagie  between  the  planes  is  also  mneh  rediieed.  Th« 
incidence  o£  the  upper  plane  w  2  deg.  30',  and  that  of  tbe 
lower  plane  2  deg. 

Tbe  armaoient  of  the  Ktenpoit  4ghter  eon-sisti^  of  one  or  two 
Lewia  gnna:  if  two  are  earned,  one  ia  generally  monntcd  on 
the  nppw  plftM^  wUle  the  othB-  it  auiuatcd  on  the  body  in 
front  of  tbe  pHot.  Both  empbuements  are  of  tbe  stationary 
fyjie.  .mid  a  synehroni/.inff  deviee  is  provided  for  firing  the 
lower  gun  through  the  propeller,  which  the  upper  guu  is 
pre^^ted  ft^  doing  by  ^  app«priatg^|g|j^^  ^^^^j^ 


Completion  of  tli 

Tlw  reeec— fnJ  eompli-tiuu  uf  the  U.  S.  A.  or  Libarty  air- 
«vatt  engiiM  WM  announced  in  an  oflleial  atatcmant  iMnti  by 
the  Seewtaiy  of  War  oo  Anguat  12.  The  autemant  laada: 

"The  United  States  aviation  eniriiie  (uu  PMMd  ita  final 
tests.  They  were  aueeeesfiil  an<l  gnitityiii!;.  The  new  engine. 
di?Hignnt«d  by  the  Signal  Service  as  the  '  Liberty  online/  is 
nuw  the  main  reliance  of  the  I'nitcH)  States  in  tli<>  rnpid  pro- 
iliK'tion  in  Iiiriri-  ihhiiIkms  of  higli  powi'i r<l  fiairlc  i  l;i  ics  for 
wrvii-c  in  tlie  wni.    In  iiuwir,  siut'd,  st'rvictylbility  ami  luiui- 

niiini  wfi^'ht  tl>i'  ru  w  >'riL:ii  <-  lii\  iti>s  <-niapBriaoii  with  the  beat 
ihuC  thi>  Euru|ii'un  war  lKl^  (itoilmi'  l. 

'*  I  regard  the  invention  atitl  rapid  development  <>t'  tiii» 
en^ne  as  one  of  the  really  big  accompliehmenta  of  the  United 
States  since  its  entry  into  the  war.  The  engine  was  bronght 
abont  through  the  cooperation  «>f  more  than  a  wok  of  engi- 
ncen,  who  pooled  their  skill  and  trade  aeercta  in  the  war 
emergency,  working  with  the  encoungeniaBt  of  the  Aiioaft 
rru4lui-tion  Booid.  the  War  Department  and  the  Bureau  of 
Standards. 

"  Till-  stun'  ul  the  pruductioii  ui  tltii>  eiiKine  is  a  remark- 
aiil.'  <pn*  .   {''rubaUy  th«  war  baa  produced  no  greater  aingle 

iicliii'v  iiiii'nt. 

••  One  ot  the  finil  problems  which  confronted  the  War  De- 
partment and  the  Aircraft  Production  Board  after  the  dec- 
laration of  hostiUties  waa  to  produce  a  dependable  engine. 
Two  eounea  were  open.  One  was  to  encounge  manufaeturers 
to  develop  their  own  tyiies.  tlie  other  to  bring  the  best  of  all 
types  together  and  develop  a  f^tandard. 

"  The  necessity  for  speetl  and  quantity  ot*  production  _re- 
siilied  in  a  rlioii-c  of  the  hitter  euiuvei  and  a  Standard  engine 
iK'ciinie  iiur  en^inwrinir  objwtive. 

"  Two  of  tlif  lii-sl  enjfineers  in  tlie  <'onutr>,  who  liad  never 
bi'fore  M-en  each  oilier,  were  hronu'lit  togetiier  at  \Vnshinjirton. 
and  the  prohU'in  of  producing'  au  all- American  cnfjuie  at 
the  earliest  ptM^ibie  iu«tnieot  was  presented  to  them.  Their 
lint  eoaferenoe,  on  June  %  lasted  from  afternoon  nntil  half- 
past  two  o'eloek  in  the  mofning, 

"  These  two  engineers  wen  llgurattvdv  lodted  in  a  room  in 

a  Waidungton  hotel  and  eliargted  with  tike  development  of  an 
airplane  engine  for  use  by  American  nvintorB  over  the  battle- 
fields of  Europe.  K<n-  live  days  neither  man  left  the  snite  of 
nxiiiiv.  engji]Lr»'<l  for  tln'in.  ( 'oiisnltii;.;  >  nirineers  and  drafts- 
men Ironi  various  -eiii.iii^  .>!  the  ■■-hlhIiv  «rie  Ijliiiiirht  to 
Washington  to  assist  iliem.  The  \v..rl<  In  lln-  dratlii,'.'  roi.iii 
proc«'ede<l  contin  iii.ii^l i .  day  atid  niu'lit.  Kru  h  of  the  tuu  cii);i- 
aevrtt  in  iinwttliute  charge  ot  engnie  de\elopment  alternately 
worked  a  twenty-four-hour  shift. 

**Aq  inspiring  feature  of  this  work  waa  the  aid  rendered 
by  consulting  engineers  and  motor  mannfuturers,  who  ga\c 
up  their  trade  seerebi  under  the  emergency  of  war  Deedb. 
Beali/.iiig  that  the  new  design  would  be  a  Government  design 
and  no  firm  or  individual  would  reap  selfish  benefit  boMiise 
of  its  aaUag',  the  motor  maonfiactorers  patriotitally  revealed 
their  trade  aecnta  and  made  availaUe  trade  proeeaaea  of  gnat 
commercial  value.  These  indnstriaa  have  also  coetrimitcd 
the  -ei  \  iei'>  of  nppir.xiinali'ly  200  of  their  best  draftsmai. 

•  I  he  twii  I  ri.:iiieer>  hieked  togietber  in  u  hotel  rfwtm  in 
till-  eity  i>tiii:ii-i'(l  thi'  <  l'p\ ermiient  if  given  an  op|>i  rhinity 
they  would  design  a  sati:*factory  aero-enginc  before  a  workini; 
model  eoold  be  brought  from  Europe. 

**A  remarkable  American  engine  was  actually  pnHhued 
three  v-wks  before  any  model  could  have  been  brought  from 
Europe.  It  was  promised  tint  this  engine  would  be  dM-el- 
oped  before  the  Fonrtb  ttf  July.  Tweuty-eighi  daya  after 
the  drawings  were  started  the  new  engine  was  set  up.  Thin 
•as  on  July  3. 

"  lir  order  to  have  the  enijine  in  \Va-iiri^l"  i  .iml  u  t  ual 
nnniins"  order  at  the  nation's  capital  mi  I  iKlepeii'lenee  I>a\ 
|icrfeetpd  pri^rinc  «jls  sciil  tmni  a  \\'r~T<-ni  eitv  m  a  special 
e\[>rer'>  ear.  The  lonrr.ey  «as  niaile  m  twenty-one  hours, 
an<l  four  \iiiiiit:  ini  n  x'uar>li  il  the  eni;iiie  en  route  lo  Wash- 
ington unti  perttonally  attendetl  to  it»  transfer  from  one  rail- 

mad  to  aaother. 


e  Liberty  Engine 

"  With  the  need  for  speed m  an  incentive,  tools  tor  building 
the  fint  engine  were  maidtf^^^n  before  the  drawings  were 
llniabed — on  the  aaanraption'  thfC'they  would  be  eorreet. 

"  Part<5  of  the  first  cn^'ine  w'eic  turned  out  at  twelve  dif- 
ferent -  faetoric'S,  locatc<l  all  the  way  ■froii)  (^■oiineclicut  to 
Culiforiiia.  When  the  parts  were  iCienlUVd  tlie  adjustment 
was  jierfeet  and  the  pcrtormance  of  the  vugliie  was  wonder- 
fully iri'alilyiie/.  Tills  in  iKell  ileim nist ratted  Oa'  cajialnlilies 
of  American  lactones  w  hen  pal  Ui  I  lie  test  aii  4  -ivlien  tiior- 
oughly  organized  for  emertrcncy  work  of  tins'  unt. 

"One  of  the  chief  rules  outlincfl  at  t!ie  beginning  of  the 
designing  work  was  that  no  engineer  -tioiild  be  permitted 
lo  introduce  construction  which  had  not  been  tried  out. 
There  was  no  time  for  theorizing.  The  new  engine  is  suc- 
ei'ssful  he<-ause  it  embodies  the  best  thought  of  engineering 
e.vpericiiee  to  date.  Not  only  did  this  country  fumidi  ideas 
through  celebrated  consulting  engineers,  bat  the  represeota- 
tivfls  in  the  United  Slates  of  England,  France  and  Italy  co- 
operated in  the  developineiit  <if  this  motor. 

"  Thirty  days  after  the  a.-M-nihliii!;  of  the  Hrst  engine  pre- 
liminary tests  juslilieil  Ihe  (foMTiiiiienl  in  Iiiniiallv  ;ii  .1  tin;; 
(he  eiiu'H'e  as  the  IteM  aircraft  euiiine  ^)roduccil  iii  any  coun- 
try. Tlie  liiiul  ie«ts  eonflrued  uur  faith  in  the  new  engine 
in  c\ery  degree. 

"Both  the  flying  and  altitude  teats  0I  the  new  engine  have 
been  gratifying.  One  test  was  conducted  at  Pike's  Pesk, 
where  tbe  United  States  aviation  engine  performed  Wtia- 
faelorily  at  this  high  altitude.  One  of  the  engines  in  an 
aiiptane  broke  the  American  altitude  record  in  a  rseent  fljing 
test. 

"  While  it  is  not  deemed  evpcdieni  to  discus*  in  detail 
the  perforiiiiiiieis  and  mechanics  of  tlie  new  engine,  it  may 
he  said  that  -laiulardizalion  is  a  chief  factor  in  the  clevelop- 
iiuiil  lit  Ilie  (Jovernmeiil's  euirme.  Cylinders,  |»is|i-ns  .-iikI 
every  oilier  (>art  of  the  ein.'ine  hine  liceii  staiidardi/.cil,  Thi>\ 
mnv  he  pr<iduccil  rajiidly  ami  ee. nh miically  hy  a  great  many 
factories  operating  under  Oovernnient  contract*.  They  may 
he  as  lapiaiy  assembled,  either  by  these  plants  or  at  a  oentral 

assembly  plant. 

"The  new  engine  amoniiU  |>ractically  to  an  internatioiinl 
mmlcl.  It  eiiihodicg  the  beat  there  is  in  American  engineering 
and  the  ht-st  tealures  of  Eurapan  models,  so  far  as  it  baa 
been  possible  to  adapt  Hie  latter  to  American  maanfaetnring 
methods. 

"The  two  engineers  iiii»t  ilinH'tly  eoiineeteil  with  tlie  pm- 
ductioii  of  the  I'liilc*!  Slati  -  a\ia(ioli  engine  liail  lietore  llieiu 

not  only  the  liliie|iriiil>  and  1  lels  of  Ihe  in.i-t   -iii  c  e~,-rnl 

eii;rincs  the  war  has  jimdiieeii  tml  al-n  e\ery  aMiihitile  Aiiier- 
icail  suggest  I  111  I.  Men  skiileil  111  the  mveiitmn  i>t  iimli.i-s, 
both  anion.. iliih'  and  airplane,  ml',  i-ed  llii'>e  eiejiin'crs  who 
were  I'lianjcd  wjlh  the  iliHy  nl  pn  \  iiiiie^'  lapnlly  aiirj  iin- 
eiTingi\  an  engine  wliiili  wi,uid  cnilii^'ly  evi'iy  essential  ul 
war  time  use.  Non-essential  conii>le.\ilie>  were  consistenllv 
liiscartled  by  these  engineers.  The  result  was  a  eoui|H)«ite 
dettigii  of  maximum  {>ower.  niinimuni  wei<;lit,  great  speed 
capability  and  ailaptahility  to  ijiiiek  pnMlurtiou. 

"The  Mamhirdization  of  jiarts  iiialeriaHy  tiBlpUflcil  the 
problem  of  repair  and  maintenance.  Spare  parts  will  be 
promptly  avaiUble  at  all  times.  Even  tbe  eyimders  are  de- 
signed separately.  It  is  pcesible  to  baild  the  new  Mgine,  in 
four  noneb^  ranging  from  four  to  twelve  cylSnderar  inid 
nixler  tbe  atradardtsation  plan  now  woriced  out  an  eigfal> 
i-ylinder  or  a  twdve-cylinder  model  can  be  made,  using  the 
jtame  i^andard  ^linden,  pistona.  valves,  cam  ahafls,  and 
so  on. 

"  Willi  the  e..iii|i|i  liiiii  ..t  linal  le-ls  t\i,  eriL'iiie  lesl- 
which  •^aiislieij  iii:<l  ;;iat;heil  both  e.\p<rt  eiiciiici!^  aiel  army 
n)iiirs  pii..:!e>s  alrciiilv  ti.ns  hecn  maile  lowanl  orL^lni/.iMg 
indu-stry  for  the  manufactui-c  of  Ihe  new  marhiiie.s  and  deliv- 
cricB  will  begin  within  a  comparatively  short  time." 

Ni.IK:     M    Ihe   reipiesi   of  tile  War  I  >epa  rtiiieiit   !•■  f'lrrher 

Information  coiaernlni:  tlie  ilcslirn.  iM-rformaiuv  or  mannfac- 
tnre  ot  tltte  engine  will  be  printed  at  this  time. — Knrme. 
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The  Svfplion  Motor  Thermostat 


Pru|H:r  coutrol  uf  the  tein|ifra(ui«-*vj '.Uie  iimliiig  medium 
of  aji  internal  i-i>iiibn.stion  enginc..if»l Jj^  ifiiu-li  to  the  plliriency, 
fwiiomy.  ami  sali.-t'iii'tDiv  i>]/rHtKin.  Tlwre  is  one  Iviu- 
[HTiitiiri'  ot  ihi'  iiiiiliimi  .11  •V.^IVih  lliv  niolor  will  {jivo  bent 
r<"iiilts,  ami  llie  ideal  <«r<11Ui.ii  is  lo  luiiintiiiii  tliis  tem- 
pfnitun'  c-onslant.  Tin*  .  Ji\'l|iliou  automobile  tlieriuDslat 
aeconi|>lislie<  Ihis  ii<  a*Miii]>li'  timniier. 

Ill  the  ciiM'  of  ;»,Xaiikr-<i>(hlt'(i  finriiie.  a  by  I'.-i-s  is  iii>lalk-d 
iK'tween  the  emil»;€'.X.>rk«"  mlaki'  ami  nutlil,  a>  .-luiwn  by 
h'if;^  2  and  3:.  tins  lUfaiis,  water  niay  pass  I'Ut  of  the 
jaeket  t!iroi'H5ji _t^ie  by-jmss  and  bai'k  iiitr.  the  jaeket  witliout 
iirculatitfi^>,N^oueh  the  radiator.  Whether  llie  water  ein>u- 
laicR  •  .ttnMKli  the  radialiHr  or  tbrongh  the  hjr>|iMB  is 


FUs.1 

• 

tlvlenuinwl  by  the  Sylpbon  lltemostalie  valxe  ^lown  in  Fig.  1. 

The  radiator  vahre^  C.  and  the  by-paaa  valve.  B,  are 
mounted  on  Ibe  nae  apindle— theiefote.  M  either  valve  doaea, 
the  otiier  opeoa.  This  doable  valve  ia  moved  by  the  Sylphon. 
Af  wbieh  eonaiats  of  an  hermelieally  .M>nlpd.  seaiiileKs,  rorni- 
gated,  metal  tcsbcI,  containing  a  volatile  liquid,  (.'luinifes 
in  tanperatnre  of  the  eircnialing  water  bring  aboat  chaogca 


Fii:.  1 

in  the  vapor  preaaure  ol'  tlie  volatile  lii|uid,  eau»iug  the 
S\||ihon  to  expand  or  eonlrart  and  pitMluciiifr  motion  of  Ibe 

\  aK  e. 

\u  prnper  rlioii  e     tlx-  liipiid  it  i^  eMciciit  that  the  theruo- 

-tal  iiiny  Ite  set  to  open  the  \al\e  aljinviiiL'  water  to  Pireillate 
tliroiiirli  the  radiator  at  n  detinile  teinperatuii'.  Any  teiidi'ney 
ti.  e\eeed  this  teill|ienitnie  is  nlTscI  by  llif  I  l»  i  iiiostat.  wliieb 
eiosi-s  the  by-paw;  and  diri'its  siitlieient  uar>'f  tlimii'.-li  the 
radiator  to  reduce  the  tenipiMature  of  the  water  in  the  jaeket. 

The  radiator  is  desiunied  to  ket^ii  tlie  innlinL'  water  at  the 
ellicient  temperature  durinf,'  linnl  sertiee  in  hot  weather.  Now 
if  the  motor  operates  nio<t  iu'<in4iiiiienlly  when  tike  air  traipera- 
lure  i»  So  deg.  F.,  the  cooling  medium  around  Ibe  cylindem  ia 
not  at  the  proper  tem{M-mtnre  when  the  air  is  bekiw  this 
temperature,  other  things  being  ooostaiit. 

Often  the  radiator  is  covered  to  secure  satisfaetory  ii|iera 
lion  of  the  air  tem|>eiatttre  IB  arooad  0  deg.  F.    The  Sylphon 
tberuiostat  eliminates  tlua  diflknlty.    AIm  when  xlariing, 
efBdent  operating  tempentnf*  of  notor  is  quiekly  reacfaed. 


carburetor  adjustment  tor  weather  eouditions  is  uiiik  < f>>ary 
and  lubrication  is  improved.  Vi*\th  the  motor  slopp<'«l,  tlw 
cooling  medium  luses  heat  more  slowly.  MetuU  having:  large 
coefBdents  of  expaoi^ion  may  Ih'  iiKed  in  engine  construction 
and  when  two  fnab  are  naad,  etwnet  preheating  of  the 
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Fig.  :! 

upeialni^;  lai'l  nun  \w  a4  roiniihshi  .l  li\  passing  the  cuulmi; 
medium  tluoiiu'li  lie.iiim:  eoils  in  l\ir  l  ui  1  passu >^e. 

The  Sylphon  tberiiinslat  may  If  ii-i.l  with  an\  i-.Hilini; 
medium  and  niay  be  applied  to  any  nioim  with  |Mrli:ip.s  a 
flight  eliaii'.:)-  ill  the  desii:n  of  the  'iinsriiic  A  tieries  <>f  eai'eful 
tests  sliow  a  marked  improvement  in  the  eeonomy  of  auto- 
mobile engines  uising  this  d«\-iee. 

Tlie  l^Hillon  Co.  of  Kiiox\'Ule.  Teim.,  inaiitifuettiiei  of  tlte 
Sylphon,  is  now  working  on  an  airplane  tberiuoslatie  retnilator. 
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Wire  and  Cable  Standards  Reoommended  by  S.  A.  K 


Tbf  following  cxttiuis  iintti  the  report  "t'  tli**  Advisory 
> 'oiiimitte^  for  Airplane  Material,  Specificaliona  auii  Inspec- 
tion were  reoommendpil  for  ttaodttdisatioa  at  the  WMUaetOB 
meeting  of  tbe  S.  A.  K. 

Aircraft  Round  Win 

TIii»  specification  eover^  aoYxA  high  strcogtb  itoel  wire, 
round  section,  utn^l  in  the  tonstrnction  of  airauft  irben  flem- 
bility  kl  of  minor  iniportani-c.  A  tonsion  test  is  to  be  made  00 
eaeb  piece  or  eoil  of  wire.  WIk^h  nti  individual  <<>il  of  wire  ■• 
to  be  divided  into  smaUer  foils  to  iiui  t  iipecml  retiuiremcots  it 
is  aiilBd«Bt  to  om^  one  teat  on  the  original  eoil  and  to  cut  and 
aeal  the  anallar  enU  in  the  prcaenre  of  the  invpertor.  Saaplea 
for  tenaion  teal  ahall  be  no  ten  than  15  in.  long  and  frae  ftom 
bends  and  kinha^ 

Tabu  ov  PaniCAL  PMnraM  mm  Mmamurt  Rmnn  Wns 
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»ri'e|ituble,  Itni  no  wirf  \\  ill  be  tic-cepted  having  a  variation  of 
more  than  O.O(M).")  in.  below  pafre. 

Sinifle  strand,  nuiltiple  strand  fi  by  7,  7  by  7.  .in.l  7  t.y  V.K 
A  tensile  test  shall  be  made  upon  each  iti.iiv:ilual  ro»»l  of 
eable  for  shipment  eontainini;  1U,0(H)  t't.  or  mori-.  Or.  »ijip- 
meniK  of  reels  of  cable  containing  less  tiian  10.iM)0  ft.,  each 
tost  tiliall  Ih'  made  lor  eaeh  5000  ft.  of  a  aiae.  The  tension  test- 
ing marbioe  shall  be  of  a  type  aatisfketorji-  to  the  represcnta- 
tiw  of  Ibo  U.  8.  QovanwiWHt  and  shall  be  staadardued  with 
U.  S.  Standard  Wcigfata  whcd  eendderad  neecMaiy.  Sanplea 
of  cable  for  testing  for  tcnsilo  strength  shall  be  no  lew  tlian 
24  in.  long.  In  makiofr  tensile  testa  Ae  distanee  between  jaws 
of  testing  maehine  with  sample  in  plaee  and  before  test  $iiall 
b«  no  leas  than  10  in.  Samples  for  tensile  test  may  be  clamped 


\\.  making  (ensile  lf*!<  m:  nirenitl  wiiv  Ilie  ilihijince  he- 
IVNei'h  .liiw.v  c.|  Ir-liii'/  11.;!'  iiiiii'  '.vill:  -.ini|il.   ill  |i|n<'i'  alid  belVire 

test  slinll  he  111  III.  W <  tills  purpo?ii-  must  break  at  uo  leas 
thai:  ihe  Hiti..init  ^| n-ri lird  Mi  tlie  nttni'hed  table  which  herewith 
beronies  a  part  ot  this  spei'iticalion. 

.\  loisioii  te>t  i.s  to  be  made  on  a  sample  cut  Irom  eai-h  pieee 
ur  <.-oil  of  wire  as  above.  Samples  fur  torsiiMi  tests  shall  be 
straight  and  no  less  than  10  in.  loBg.  The  sample  shall  be 
?rippeil  by  two  vises  G  in.  apart :  one  vise  shall  be  turned  uui- 
lonnly  at  a  speed  not  exeeetlinjf  ttO  r.p.m.  (on  the  larger  sizes 
of  wire  this  speed  shall  be  rtslueed  sufficiently  to  a%'oid  undue 
beating  of  the  wire).  One  vise  i^hall  iiave  free  axial  movement 
in  either  direetion.  AU  wire  shall  he  required  to  stand  the 
nunimom  number  of  complete  tnms  shown  in  the  atlaehed 
table. 

A  bend  test  is  (o  be  made  on  a  sample  cut  ftom  each  piece 
of  wire  a.s  above.  SaiBpte  tw  bend  test  shall  be  straight  and 
no  lej«  than  10  in.  long.  One  end  of  the  sample  hImII  be 
rlnnipe<l  between  jaws  having  their  upper  edf;es  rininde<l  to 
.'i  Iti-in.  radius.  The  free  enii  of  the  wire  shall  he  held  Imiscly 
between  two  <;uid('s  and  beiul  !M1  <lejr.  over  oni'  i;\u  ;  tin*  is  to  be 
eoinucii  a.s  .ciii'  luml.  < in  raisitip  to  a  mtIkhI  jxiMtion  the 
<-oiilit  will  he  fwii  lieiiiN.  Wire  sliall  llicii  li'  \  '  i;!  in  the  other 
side,  antl  S41  forth,  jiilrrnal itit'  to  fracture.  Tin  nin  imuiu  mim- 
bei       Ix  iiils  reijiiiri  ii     .stalid  in  the  t"<dlo«:'  l'  'ali]!'. 

.\  wrajipiiig  Its!  IV  lo  be  made  on  iit  li n^i  ;i'  (n  r  cent  of 
the  total  numljer  of  coils  oflTered  fm  jii-|>i  rtinii  nt  one  time. 
Tbe  wire  shall  be  lightly  wrapped  ei^iii  <  i(iis«>i  iiti\  e  turns 
around  its  own  diameter  with  a  pitch  of  sultstuiitially  the  diam- 
eter of  tbe  wire  and  then  unwrapped  mainlninini;  the  free  end 
at  approximately  90  dep.  with  the  mandril. 

It  must  aland  tliis  te><t  without  fracture.  RcraiiHC  of  the 
possibility  of  personal  error  in  makinfr  this  test,  failure  on 
ooa  tast  ia  not  eoaaidered  conclusive  and.  if  re(|uested  tn  do  so, 
the  inapeetor  ahall  make  at  least  one,  but  no  more  than  two 
additioiial  teala  on  tbe  same  piece  of  wire.  If  any  of  these 
testa  are  stMcessftd  the  matexial  shall  he  passed  as  aatiafhetoiy 
ui  Ibis  respeet 

.\1I  wire  for  this  purpose  shaU  be  fnmidwd  Id  deein>dlb«a 

eorrespondinp  to  the  American  Standard  Wire  Oige  {Amw* 
&  Sharpe  Gage).  The  wire  sball  be  cylindrical  and  anooth 
and  show  no  evidence  of  scrapes,  splints,  cold  shuts  and  rough 
tinning,  not  conforming  with  best  commercial  practice.  A  per- 
bls  vaiiation  of  0.002  in.  above  gage  on  all  siaes  trill  be 
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in  tbe  jaws  of  the  testing  mac  bine  in  tbe  osnal  manner  t<>  facili- 
tate speed  of  tetiUtip.  but  in  CttM  of  fiulnre  or  dispute  on  ludi- 
vidoal  tests  and  at  tbe  lequeat  of  the  quurataetnrer.  check  tests 
shall  be  made  by  sodietiag  the  samples  with  pure  sine.  Cables 
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fcir  UK«  in  tlic  ^-on.striu  tiou  i>f  aircraft  must  break  at  nv 
than  tlic  aiiinunt  spfcitiiMi  in  the  altacliefl  talilt'. 

At  l-  a.-^i  iiiK  iHmtliii!;  tfst  is  to  be  made  on  ti  stample  rut  t'roiii 
eju'h  "(I'.'Miu  II.  ni  liihlr  .il  a  ui\m  size.  Eac-h  s;uri|  1.-  oust  Ix' 
iM-iit  tmi  t  iimuiid  >ts  u\s  ii  <:iiiiiL>'tcr  and  strai^liti'iieii  agjiiu  at 
least  20  lime!)  in  succ'e8.><i<iii  in  the  sanw  djnetum  of  bending 
williiiut  any  of  thi>  wires  breaking. 

A  t.ii^ion  tes*t  is  to  he  niH<ie  on  mit-  wire  from  t-ach  sample 
vt  cable  ukvu  tor  tonsile  t««t.   The  wire  is  lu  Ue  j^ripped  hy 
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♦  Sitvrn  HtrjindR  of  ntrK>l4>i^n  nir*^  ciirh. 

two  vii*cs  4  in.  apurt ;  one  vi.>ie  siiall  be  turned  unil'tinnly  at  iw 
high  a  rate  oi'  sffced  as  possible  without  perceptibly  lieating 
the  wire.  One  viiu<  tnhall  have  l're«-  axial  movement  in  eitfaer 
direclion.  The  number,  X.  of  whole  turns  thiougb  wliidi  thp 
wire  mual  stand  twistinjr  is  given  hy  tli«  farmnia: 

1.1 

.V  -  - 
d 

wii«i«  d  oqualfc  tlie  diaowter  of  tha  wire  in  iueina.  FaUure 
of  one  piece  of  wiit  to  ahow  full  number  «f  tarns  speeilied  in 
the  above  torsion  te«t  sball  not  be  «onn<lerefl  cantv  for  rejev 
tioo,  but  in  each  case  two  additional  tf»t»  Hliall  be  nude  on  two 
ronre  wires  front  the  -«anie  sample  of  cable  aiid  if  both  aawplea 
niett  (he  reijiiireineutH  of  tbe  speciileationa  the  strand  shall  be 
accepted  in  thi.s  respect. 

No  variation  is  perniiy^sihje  l>elow  noniinal  ilinim-ler.  Ciable 
having  a  diameter  of  1/32  to  5  .12  in.  ineinsive  -^hall  have  n 
permiaaible  variation  of  lO  per  eent.  above  ^ize  and  eable  hav- 
ing a  tUameter  of  3/6  to  %  in.  induaive  Khali  have  a  pennis- 
tible  variation  of  7  per  c«at  abov«  wae. 

I'rolertive  C«atin((i>  for  Melali; 

The  Aeronautie  Division  of  I  lie  Standarda  Committee  of  ihc 
S.  A.  E.  ia  now  engaged  in  a  study  of  tha  vaxiotts  kinds  of  anti- 
mat  treatment  of  metals.  This  anojeet  ia  exeeediiiiirly  important 
at  present,  on  aeeount  of  the  need  for  proteettng  many  of  the 
bolts,  nuts  and  flttinga  used  on  aireraft  from  the  action  of  the 
elements.  It  is  planned  toeeaure  aa  many  Knniple^  as  po^ihle 
of  trcattueuUs  making  itw  of  chemical  or  heat  methods  or  a 

eOBtbination  of  tlietWo.  for  protei  tmi;  metala. 


The  Bovce  Motonieter 

The  B.iv  ■  Di-iaMee  Tyi><?  Motometer  consists  essentially  of 
three  mjtir  paii  .  i  he  temperature  responsive  elemeat  or  bulb, 
the  fle.Mhi.  r<'|.|<rr  lui.iML'-  uhn'<i  eoanecta  the  balb  to  the  tbir«i 
part,  the  rf'Cordiiiji;  »n*'lrument. 


Tbe  advantages  of  this  instrument  over  the  familiar  Bo^ce 

iiiotometer,  so  eoniinoiity  seen  mi  aii((irii(il)ile  radiators,  are 
two-fold.  In  tbe  fii-st  plact,  tLu  Unii  eialuifl  responsive  ele- 
nu'iit  is  luealed  in  the  eirculalin^  wiiler,  anil  the  ten  pcrature 
indicated  uu  the  regiiit«riug  dial  is  the  actual  t«m|>erature  of 


the  water,  and  not  tbe  terapentni*  of  tbe  air  above  tbe  water 
in  the  radiator,  as  ia  the  case  wiyi  tfaa  older  typik  Satmndly, 
the  indicatbg  dial  and  mccbaDisD  eao  be  plaotid  on  the  daab 
of  the  automobile  or  on  the  inatniment  board  of  the  airidKieb 
Thia  makes  it  far  more  con\'eoieat  to  read,  and  at  Mis  soma 
time  plaecii  the  in<Iientiug  meelianitim  in  a  position  where  there 
i«  lews  vibrntion  Ironi  the  eiiffiiic. 

The  temperature  rexiioii.sive  element  is  nothing'  more  tliau  a 
liollow  bulb  tilled  with  an  e.xpansiblc  lluid.  This  bulb  iit 
loi  .iti'  I  111  t!ie  cooling  system,  prefer.'idly  m  siieh  a  plaee  as 
to  In  iiiiliH-neiHl  by  the  eooliiij;  water  after  it  liais  uttaiued  lt» 
hi^'lie^i  temperature,  and  where  it  will  be  subjeet  to  the  aettMl 
(it  a;iy  -ii  iiiu  wliieb  may  form  ill  the  jaekets. 

The  hi.llj  IS  eoliiiecteil  with  the  llexible  iioil""  l  .  wlnrh 
is*  aUo  (illr.l  \s\\\\  the  expansible  lluid.  The  othei  i.ini  t,i  ijie 
lube  is  eaniiil  tn  the  instrument  board,  where  it  coniitH-t.s  with 
tbe  registering  instniiueiil.  This  part  ol  the  instrument  eom- 


Fi...  2 


I'h;.  W 


pri.«es  a  Itourbon  tube,  with  the  exterior  of  wbieii  the  l><>rc 
of  tbe  llexible  tube  euiuinunieate:^.  the  free  end  of  tbe  Mourlion 
tube  beiUir  eonnccled  by  a  suitable  mechanism  to  tbe  iiidieat> 
tng  number.  Any  ineiease  in  temperature  of  eooUl^  water 
will  eanse  the  fluid  in  tbe  bulb  to  expand,  the  prassnre  in  tbe 
Bourbon  tube  will  increase,  and,  in  aceordanee  with  a  well- 
known  piineiple^  it  will  tend  to  straighten  out  and  bring  the 
recordliig  hand  into  play  by  a  systum  of  levemw  Coaven^, 
n  eoolinj;  tA  Hw  water  will  cause  tbe  fluid  in  the  bulb  to  con- 
tract, thus  reBeving  pressnre  in  the  Bourbon  tvbe  and  permit>- 
ting  recording  band  to  ivturn  to  it.s  initial  position.  Any  snifr.' 
able  temperature  scale  may  be  employed. 

In  Kijr.  1,  the  resjionsive  bulb  is  shown  ln(;.i,<I  at  I.  Aith 
the  flexible  tube  H  lea<lin^  tu  the  Bourbon  tuiie  at  Figs. 
2  and  <  illu>initc  din^MHinaticolly  the  eonstmctioo  of  the  Boutw 
bou  tube  and  of  the  recorder. 


New  Aluminum  Plrodiielion  Method 

A  laelhod  has  n'eeiilly  biH'ii  ]ia(.r|iil  in  this  roii'i  rv  li>f 
obtainiuir  aluiiiimiiii  from  aluiKiti  itu  carbide.  'ihe  ludor 
I-  tiiLM'.J  Willi  IH  III  Jit  |ii  i  rent.  liy  Weight,  of  oxidc.  chloride 
iiiii;  viil|,l.iHie  ol  uhiiiii muii,  aii.l  the  eharife  is  then  rfHliieed  in 
a  \.  ilie;d  el«>i-ti-ie  fltniiiee  at  iMlHl  In  •JJliil  li.-L'.  < '.  •iinii  !'  a 
jiitiv'iure  of  10  to  !"i  lb.  per  mj.  in.  alu.M-  at  inii-piierie.  \Viit*n 
alloy.s  are  i ri |i.i i ei|.  i.\ide.  ehloritd  .  m  Milpliiile  ut  <he  rcii|nH?t- 
ive  metal  is  n<i«le«l  in  siieli  |>roportion  as  to  obuim  a  neuteetie 
alloy.  In  the  ea.se  of  <'oppc'r,  for  instan<«.  the  proportions 
would  be  copper  5,^  [>er  cent  and  aluminum        p«r  cent. 
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iernnaitiirt  (London^  AuguM  9,  1917  ^o,)H)0,uoo  worth  of  monitions  were  destroyed  iu  th«  iire  which 

A.r.  n,,,              „   /Wv.    <>"r  A.r  S.,v,..c  .. v.. hml  distaw.  laids  tlieiT  is  not  mu.-h  to  ehooM  be- 

,  ,„.r:Lt„.n.  ,n  th.  M.-M.    A          , u      nur               n.y  ,1  lour-  d*ily.    lUet  (68  lllik^KulRUllf  (1»  mil-), 

urn  (.erman  „m,l>.u.-s  an.  .how  down  s.x.,-.,.  ,.u   oi  .on.ro  .  L„a,ri«hafra(124  inilw),  CoUeote  (166  aulMh  BottWCU 

wink-  anot  K-r  wa.s  >l.o.  down  l.v  ^n...  .re  .ro„.  th.  ^-round  ^,                       2^                               mite),  8tutt«rt, 

A«u,-,       I     ,„eu  ah.     .|.d;'  to  battle  nowadu  s        ^ot  ^u^^bu^^.  DdlinVen,  San4bni.k  «  dl  wUUi  reMSof 

m.  ly  b.w>  IM  tore  th,.  .h.nl  ImttU-  ol  \  pn>s.    On  Jul    .>h  j,,,^"!;;^^  sMuadn.ns. 

aestroyt-d  littei'U  eiiemv  niai-luiii  »  and  drove  down  Hixtccn  out  ..  ai-i            ,       i    u    ,  ,i               „  .  :i  »  4.1^ 

,   \    ,       J       ,1  •  ,•  11            1                 II.            I  "        '|Ui-sIioned  about  the  tuture,  a  pdot  mue  tM  lOl- 

01  control,  and  011  the  to  lowini;  ihiv  we  crashfil  sixlccn  ami  ,                       11            ,     1    1    •  .     .  4-..    •„          _»  a  — 

J      V,      ...        .             .  ■          .1       J           .1  lottirijr  reply,  wtn"-li  IS  imrtu'iilarlv  interi'stini:  in  view  nr  Am- 

mtiaed  aoutber  lourtoen  t<»  spiu  down  earthward.    On  thes<-  .    r     '  ■                '.  ,.,          ■.     ,111       *    <.    1  j  » 

toiee  amn  ahme.  ibendure,  we  ileftnitely  aceounted  lor  4t>  .                                 1      ,  0  _ 

vr          '    ...    ^,     ..  .     r  to    .1                  ^  •              I  ariuv  eorus  llHMt  1-,  rti(innai>.>.ari. .   ami  artillerv  airplanes) 

(lennans.  while  ti»c  tate  of  48  others  is  uncertain.    Our  loss        ,  ■  ,  ,11,  1        1  ,i    .     ,  1.;,.   

ror  thoM  three  days  wya  25  madun.*  nus.s.ni;.  not  all  ..  „                          „^  ' 

«f  BIT  aghUng.  Tte  foBtowinjr  mn  tba  emnplet.  fipuea  of  the  „„.  ,„ 

mmtli*  ioBMS  on  the  Watern  front:  ,1^,.  ^^^^^             p,,^^^,;,,^,  5oo.<HMt  bombers  one  day.  I.iir.d 

ti^Htroyed  by  Britiiii  ta  MTial  cmbImu.  lacludliw  four  aMchincit  "'K  i^rounds  abound  in  Chatupagne  in  the  sectors  of  Noyon 

which  It'll  In  uur  lln«a  aaA  ala*  dMtrwM  mi  rMonitac  from  and  Soissons,  and  this,  our  dnuDt  we  pVCWUt  to  OUT  nCV 

mliJ^  on  Enclntid                                                                   1.11  m;,.^.  „..„_  ,u>. 

l>.-,tr<>)etl  !>)•  Hrltt-h  itunflre.  Inrltnllnn  two  lo  oor  llnm                    5  Alll«*»  0\*r  IM  Water, 

(►■•fltroyod  >>y  llrilU'i  irawk-r  nil  Kji-I  IV«iit                                        2  « 

iH-siroyecJ  by  I  r-ii.  (1  iij  nprial  c-itnlMi                                             47  AtrWUmK*  ILOIKlOOl,  AngOH  ZI,  nil 

li>-»lrt>VMl  L>y  f  r.  Ill  lj  cundre.     .    .       ,                                                 8  ...           1       ■         1  1 

iN-itroyed  l»j  K.-iRlanv  in  «i-rli(|  .  ..iiiiwt                                            «  I  In  llriti.ih  Air  Sirritr  W  ftrk  in  JHtif. — During  tile  inontli 

|...>.trojr«l  by  iwigun  artlUery   S  ^j-          i,,]7^        Hnti-sb  Air  Services  (Royal  Flyini;  Corps 

tMal  Ommb  Imc.  301  and  Royal  Naval  Air  Service  1  on  the  Western  tront  brought 

.  „          .  down  V2'2  Ocnnan  airplanes  ajid  drove  down  120  tna<>hineH  out 

MtKlSSft  «f  '•■•mrul.    in  all,  1,940  enemy  batteries  were  located;  it 

Xamber  driven  duw'n  In  ifn^jr  iint-*  by  Frrncii                        M  tDftbled  the  artillery  to  destroy  345  bfttteiy  emplacements;  973 

Tntai  ,                                                  iKi  were  hit  and  danagedt  and  995  espkalont  wet«  eanied  in  tlie 

^2  enemy's  IuMS> 

T«««l  niiinber  or  Ahk^'  machine  "lulniwl  an  de'i<tn>yrd  'l>ir  '  'tii«  V«i*>ttilie. — ^Tfae  doaUl  of  Msj.  JaOWS  Val- 

encajr.  Including  on*  rraich  nuiraiiw  In  Wcwtpkaik  and  t««  entuMk  ILF.Gi,  k  repoted  nOB  Sics,  Knwia,  as  the  reault  of 

anB-almaft  vfcUnui                                               MO  ^u^J,  rwrived  in  aotton  witb  an  enemy  airplane.  Major 

ODf  w..r.i  of  niuinn.    Th.  wm            icmu  uat  of  oMitnd"  Valentine  was  attached  to  the  Russian  Air  Service  in  an  or- 

•hniii.1  r.ot  Ik-  (Hkmi  tr.o  iiieimlly,  tor  a  •hIddIbc  na«»^n»e  h  today  eraiiizinir  eapaeitv,  with  the  rank  of  lieutenant-eolonel. 

on.  of  the  acrop.,.1  t,.t.I..  maiKnvr...  j^,,,^^  Valentine  was  one  of  the  few  English  sportsmen, 

_.,      ,   •  1              .1  who  had  taken  up  aviation  a.s  a  pastime  i>ri<ir  to  the  outbreak 

1h,          nr..,,    I.r  ^mw-  »»  f  ni»c^.-  Kvidenee  o      he  ^.^^    j,^  obtained  his  p.lni  .  ert.tieate  ,n  liUO.  at  Brook, 

close  cooperation  Mwc^n  the  American  iUr  ^'■"'J-^e*  «■"'  h„uls.  o„  the  Maetie  b.,>lane.  wlu.  l,  «aK  one  oi  the  tir^t  Kn- 

ol  lhe  All^  and  of  tbewnwmeesof  Iheeffort^^      be  and  so,.n  .i,.velo,,..,l  into  a  brilliant  avia- 

forded^by  thaehanicter  and  reiiird  of  the  mai  onrl«tat,AUy  ,.„,„,„^      _,„l^  ,.j,.,„„, 

^.T^V'UT^tK'.!};^'^^^'^*.^^^!^-   ©".Ang-ai^Ut-  (Jr,;„  Hnla.n.  wlure  lir  sc  ared  third  place,  l.cn^'  the  onlv 

(olonel  iCtebdt,  ii«xi«r  ot  tb»  AM»KioinJiT  .Service  in  j,^^                       ,.„„^^„           „,e  pn^scrihed 

France  was  the  gneat  of  honor  al  a  reeeplion  given  by  the  ^  j,,^ 

Asre  aob  of  Franee  m  Pan«.  whereat  ho  wa«  presented  with  Aeroplane  Co.  ( Hrisfol)  in  the  Hntmh  Mil.tarv  Tnals  .u  Sal 

*.f  Tr  ".^  ;                T-"'              »'•«;  P/«'«>«''      f""  IsburV  Pl«.ns.  Sulh.e.,uenUy,  be  participated  in  several  great 

.  luh.  M.  d  Estournelles  de  (  on.lant.    he  woll-known  Senator,  ^,.^1^                     ^^j^                ^  ^^.^ 

:uid  M.  I  amel  \  meen  .     nder-Necr..tar>-  for  Military  Aero-  Koyal  Flyinff  Corps. 

uautics.    Lieut.-C  nl„n,.|  M,  ,  Ih  II  , ,. ..s.-s-m  s  a  fine  record  as  a  ^.y,^  ^              ^'  „^i„       ^„  p^^ 

-olr  ler.  havinsr  been  tbroui^li    he  .a.n!,a,,n,s  in  Mexico,  (  ulm  ^^.^^  j.^ 

and  the  Ph,  ipi.MHs  as  a  .ombntani,  and    he  Russo-.lapanese  .s„bse.,nently  translern-d  to  thn  RnMian  front,  which  he 

War  as  ,i„l,  ary  a  t a.  :,..    He  has  pa-M  .i  (he  I- rench  t«st«  as  J^lv  bv  the  air  route,  one  as^snmes.  by  Hying  from 

.  h..ditn.,  ,.do  and  hol.ls  the  (  nuv  .h  ..ucrre  awardedtamfor  g^.^'t^  BuchW    While  on  the  Russian  tVont  thB  Di«- 

a  uotoworlhy  bonibinp  raid  over  (.emmn  temtor>-.  tinguished  Servioa  Order  was  bcntowd  upon  him. 

Aeronautic*  'Undon  >.  JVusu»i  IS.  1917  Major  Valentuw  was  on«  of  tba  most  popular  flgofee  in  the 

.                                        ,  „  world  of  aviation  and  aU  old-timen  will  deeply  moim  Idb  nn- 

A  Viatt  to  a  Hi>nti>ini)  (ir(nij>.    lluiiues  le  Roux,  aeronaiili-  timely  departOK. 

ral  editor  of  the  Pans  Daily       .l/,if,».  }rivi>s  an  interesting  j^'^  Oromtk  of  Ike  Aeatylent  WMing  Indattrv,  by  a  eor- 

desenptlon  ot  his  visit  tu  a  r  rench  boiubinj;  "  ^n'tnip.    the  respondent. 

latter  onit  being  t»«e  equivajent  of  the  Ameriran  and  Englisli  oenenti  'fimmrhs  RekOmg  to  Autogetmua  Welding,  «tc^  hy 

**  wing  "  and  consisting  M  three  or  mora  aqnadiona.  q  Wiithridi.  M  1  E.E. 

"By  day  bombs  are  released  tnm  a  great  attttnde.  This  'sneuiifir  Wei,iiu<j- 

makea  for  inaeennwy  of  aira>  hut  at  the  same  time  renders  m./h-rrts^urr  s,'i>^i>  m  of  Ot,)-Ar,i>ite,„-  W  , I, lino. 

them  niore  effaetive  against  the  population  of  big  eitics,  eape-  OT.,-Acct>,ifn>  \v,ui„>„  h:,,ui„m,-,:<. 

eial^  when  the  atrnts  are  crowded.  A  series  of  article*  dealing  exhaustively  with  the  pnn- 
"  Destruction  raids  are  better  earned  out  at  mght.    They  „f  anto<renoii8  welding,  and  the  equpmant  «bA  opera- 
meet  with  prnetieally  no  interference  from  the  enem.v,  and  enn  (j^jj  ilicreof 

be  effected  from  a  henrht  of  2.5..(.  to  r.,mM>  feet  Ai0om»M  (MadfM).  Jdr  Ml  WW 

Sonietinios.  pilots  nave  to!<l  inc.  we  I'onie  <lo\vn  as  low  as 

1«5"0  feet  over  a  rai'..,".    lalinn  ;  l!iis  ^'l^cs  one  (be  sensation  .l«  -lri(Wo>«  SrhmA  iil  Uur'  ilona.    An  aviation  seliool  has 

of  depositing  tin'  \  ih  w,tii  \imr  l  and,  as  it  wei-e.    DurinL'  recently  been  oriranizeil.  tliKinuh  the  etTorts  of  the  Aero  Club 

the  month       .liirii-  o-.ir  srro'ip  ilroppcd  It. TOO  Ih.  .il  >Mitnhs  ir.  Cat-'iliiMa.  i  *  ar  I'arcclitna.     I  >.  Salvador  Hedilla,  a  Spaii- 

dayliL'lit  rani-  ami  Kt,')  tons  in  iiiijiit  raiils.    When  our  men  isli  aMat'ir,  is  <-iiiel'  pilot  of  tin-     liool.    The  other  iusti'uctul> 

Ari  iiju  ii  :l,.">lfM  ill,  <il'  Ik. nibs  on  tile  niilwav  and  ai'ti>dronie  ol'  are  I>oniiii<;o  liosillo.  the  Culi.in  a\iaIor,  l-'rain  iseo  CotetUlO 

Chateled-sur-lietourue,   the  enemy  iwimitled   that   close  to  anil  \'ideiilin  Diaz,  tiie  two  latter  h<'ing  Spanianls. 
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The  llyiiisr  )'i{iii|itii<-iit  c<itii|insi's  two  Hlrriol  IVtiiniiiis.  (ilttfl 
Willi  4')  h|>.  Li)l>i.r- Aviation  cusnne*.  uschI  tor  ground  work; 
une  45  hu.  Ilfdilla-Anzaiii  tiKirmpliin*' ;  two  VcD()oin*>-I>' 
RhAM  60  b|i.  niiiniiplanes  nml  luti  liedilla-Le  Rhone  hU  h|>. 
monoeoqDM,  A  Qnoiue  50  h^.  Mor«ae-Saulni«r  nonopluie, 
which  belongs  lo  one  of  the  pilotai  is  abo  kept  at  the  srhooL 

PUjr&l  (Lendon),  Aopnt  IC,  in? 

.>  ,'.7(.//irr(/j.-<l(/"«  nf  I'lirts.  All  1IM(  rii:i  I  iniijil  i  >  •iiiniilUM?  tO 
»liiMliinii/c  riictfil  |iniN  ni'  ;iii<'ralt  is  imw  Mlliiiu  m  New 
Yoik,  aii'i  tlir  M'Milt  (it  itv  1;iImi|~  is  oxpoi-ti' i  111  Ix-  lli:it  tin's*' 
[■arls  uill  lie  niiiidil  in  a  ti-w  staiiilard  siiai«'s,  thus  lacilnat- 
ni:  airLTal't  pioiiiu  l mi  mi  an  I'ruirnimL'-  m  hIc  lor  tlic  use  of 
llif  Allifs.  On  the  tare  of  it.  this  is  an  I'Xiflii'iil  l!iiii<^.  but 
we  trust  it  will  not  he  <iverdMiie.  The  iiileniiitioii;u  ■  iitniiiitteo 
will  do  »i'lt  Ik  kiM'p  it  in  niind  that  aircratl  ilesi^ii  is  progrMS^ 
ingalniK  '  li  >in  day  to  <lay.  an<l  that  the  hest  injichilie  of  to- 
day is  lui|ii'lis>ly  iiiteriur  lo  that  ol'  tomorrow. 

i'luloiibtedly,  there  an  many  metal  parU  and  fittings  of 
ainrral'l,  wliii-ii  can  )>e  very  usefnily  Ktautlnnlized.  but.  on  tlu' 
otiier  band,  it  is  possible  to  overdo  tlie  iimnufaeture  ot  sinnd 
ardised  parts  that  there  would  be  8erioii.s  dan^fpr  of  maehiueit 
being  tnnied  out  after  they  had  berame  obsolete  merely  be- 
MNue  eontmets  for  patrtieHlar  dcsigas  had  been  placed  on  a 
basis  of  irtoeks  of  pairls.  We  have  aulfered  firam  toe  same  sort 
of  tiling  here^  as  m  have  had  to  point  ont  in  the  «oIanuia  of 
Flight  more  than  onoe,  tboa^  not  so  mneh  fnnn  orer^tand- 
ardi/alion  as  from  want  of  previsioQ. 

The  niniii  trouble  na'nvt  to  be  that  when  pari.t  have  been 
<iiih'rcd  in  larire  (|iiaiitities  and  (-ontrai  ts  |ilaci  il  for  the  result- 
ant imiehities.  no  one  cares  to  lake  t)ic  respoiisihiliiy  of  ruth- 
lessly M'nipi'iM'j'  ai:  Dhsolere  desii;!).  Thai  i>  tin'  <  iim'  in  lui^i- 
ness,'<  wliii'li  ha\i-  ailoplcil  llie  inaniilailiiii'  of  ihi.:  Nlaiidaid- 
i/a<l  ailicle.  We  see  it  in  the  case  of  the  cheap  .\inoricaii  I'ar, 
«';ti<li,  nlthcni<:li  it  may  he  a  -.rooil  etioiifh  production  tor  llie 
w.ivk  i'  has  to  do.  neverthclc-.^.  hi  j-  liu).c|cs-ily  lichiiid  the  prac 
tice  ol  llie  day.  In  that  case,  iis  w.ii'.l  ni  ii p-i' i^lalcness,  if  uc 
may  call  it  that,  doi-s  not  nmltci  lic<a  i^c  it  di.i's  not  claim  t.i 
be  the  best,  nor  dues  its  work  denianii  lliat  it  shonld  nf(  <-ss4ir- 
ily  He  the  best. 

The  fact  remains,  however,  that  tlic  tirsi  object  of  its  manu- 
farturers  is  a  lueje  output  befoic  c\ciytbin(r.  That  can  only  bp 
attained  tliroagii  alisolnip  staudanliMtiou  oC  parts,  which  car- 
ries with' it  tlic  disability  that  staBdaTdixatioti  carriea  to  an 
extreme  i»  of  necvsaity  tlip  sworn  enetny  of  pnrtrroRS. 

Standardiiation  is  ver>'  much  like  business  "  system-s."  It 
is  an  cxeeOent  thing  ao  long  a«  it  i!»  kept  in  subjection  and 
made  to  asrre  the  iatenats  of  its  nuutteri.  Put  it  in  the  poni- 
tiun  of  nutster  instead  of  servant  and  it  bceomes  a  drag  <m  tlie 
wheds.  We  are  by  no  nieani»  agiunat  the  work  ot  toe  inter- 
natioaal  eomnittee. 

On  the  enntmy.  if  it  is  kept  witliin  reasonafalff  fintts  we 
ean  well  fnvi  that  it  will  assist  materially  in  the  acederalloB  of 
tlte  piTiduction  of  aircraft  for  the  ]>iirposes  of  th^  var^  but 
we  tnitik  it  Is  as  well  to  utter  a  waniiiiir  lest  it  should  strive 
for  over  stamlardi/jitioii  and  thus  aeluully  retard  instead  of 
heh'iir.;  aloiiir  ttie  acceleration  of  production.  !HI  Car  as  the 
best  and  most  up  lo-date  (xpes  are  coiicerne<I. 

Flifhl  I  London  I,  August  23,  1917 

.l//oi/.~ln  the  en<teavar  to  find  an  alloy 
eombining  lightncNS  with  streii'p.'th.  nmny  metnls  have  been 
tried  in  ranbioation  with  alununum.  Tlu-  merit  of  oripnality 
can  eeiiainijr  be  elainnd  for  the  latest  project,  fw  it  ia  claimed 
that  by  eombinuMp  about  8  to  10  per  esmt  of  eaMum,  an  alloy 
is  obtraied  wbicn  is  5  to  20  par  eemit  ligiiter  than  alnminun 
and  poaseiMS  nadiiniug  propertiea  snperior  to  ahiminnm  or 
any  of  its  other  aDoj-s. 

it  is  sui.'k;pste<l  a»  being  suitable  for  light  castings  sneh  aa 
airplane  tilting,  pu'wessing  the  advanta^ies  of  low  specific 
,TaMly.  (he  best  machining  proi>erties  it  is  possible  to  obtain 
and  tic doiii  ttoni  briltleness.  while  it  should  be  capable  Of 
lakni^  tite  lincsl  iinpn's.sious  from  the  mold 

ll  would  appear  thai  llu'  cah  iuiK  a  t-  is  a  t!ii\  and  a  <h  - 
tei'L't'iit  or  purifier,  consci  niii:  llic  4iluiiimiim  into  u  ; im  lioiiioi:- 
cium.-  iiKtal  «itb  the  f)naiilii's  lliat  llierewilh,  and  ]>rc- 
venliH.;  the  Idsinalion  nf  oxide  while  the  nrisrinal  metjil  or  ihe 
»ub-i'|  i'  II'   i.i'-IlUf.'X  ur4'  hcint:  niadc. 

Naturally  tluH  alloy  rauiiot  be  made  by  i^iiuple  i'uaiuu  of  the 
raised  matals  because  the  ealeium  iladf  bnnw.  even  wlien 


heat  eel  at  a  low  temperature.  To  make  tbe  nUoy,  valeium  in 
small  piece;*  is  pushed  under  the  surface  of  the  melteit  alumi- 
Hum  iwd  held  there  until  in>  lt< ,! 

flying  t  London  I,  .\ugu«l  13,  191 1 

Aero  Evpitu  ImdHetwn,  by  ViiKcnt  Clarks^  A.lf.l.C.E.,  U. 
LiLE^  hong  •  aununary  of  the  problems  eontlrantiDg  the 
operation  of  caibnretors  employed  on  aem-4'ninnes.  The  fol- 
lowing quotation  is  of  partietilarly  jieriineM  inip<ii-tance  at 
the  moment  when  the  fis.'litin<r  level  of  pursuii  airplanes  is  l»e- 
itijf  daily  carried  biprher  and  liii:li<  i 

"  Fnun  Ihfi  pilot's  point  of  ihcn   i-  -till  rnom  for  a 

^'reat  deal  of  iiiipro\etnenI  in  tin-  supply  of  uasoliiie  to  the 
carburetor  itself  wlieti  the  aiicnift  is  risiiiL'  rapidly  "r  stalliti'_'. 
and  tlie  prnlilein  of  carburelion  is  increasirii.'ly  ilitiicnlt  in  tin- 
case  of  niiliiary  aircraft,  which  have  to  be  varied  in  nil  man- 
ner ol  direetions  owing  to  the  maiienvering  neecssar}'  while 
lit:hti  11^'. 

■  Tl  1-  taken  place  at  nlliliiilcs  .it'  M\er  JO.IMI"  u,  {.  so  it 
Is  i|iiite  iipparciil  that  the  pnihlein  of  altitude  has  liiiu  to  M 
coiisidciabli-  extent  thrust  upon  llie  atleiitlMU  nf  the  desijjncr 
and  the  niaimlact urer  of  Ihese  enjrnies.  I'n.liably,  at  present, 
the  inlliieiii-e  nf  altitinh'  is  one  of  tlie  most  important  i  >iiisiiler- 
atious  regarding  eurbuiTlion.  and  in  dealing  with  this  the 
advantages  of  Inrretl  in<luetioii  Ijccome  apparent 

'*lt  is  possible  that  jrrcnl  idicridii.ns  in  desifm  may  be 
made,  ami  intercoanected  with  thi-  prohleni  of  eurhuretion  is 
the  question  of  comprcsision  at  these  high  altitud«:>:  tlicrefore 
both  faeton>  have  tu  hs  taken  into  aeeount.  Engines  having 
•  compression  ratio  as  high  as  six  to  one  aiv  runmng  satisfac- 
torily at  8e»-le\'el  today^  but  this  has  bee*i  renderra  poaaible 
only  by  evolving  aueh  a  oombination  of  features  an  valves  of 
snilable  design*  Aameters,  and  openings,  ami  by  guing  into 
the  matter  of  cylinder  head  design  very  i^'ieniitlcally. 

"Incidentally,  it  may  he  mentioned  that  logetlier  with  this 
notable  increa.'w  in  the  economy  and  compi'es>ion  niti'i-  tlien- 
lias  been  a  consiileraliic  incnas*'  in  the  mean  etVeetive  picssmi-. 
and  nieasiii.':  ii'ii  the  liiake  hm  ~i  |  m'  a  mean  clicetive 
pressure  of  at.  luucU  as  I'M  lb.  per  .sijuaie  incii  has  iieen  ob- 
tained from  the  latest  designs  of  anginas." 

Arronautiral  Journal  (I,on(lonf,  April-Junc.  W' 

ilttliotin  "f  Ml  loiirini)  Airmift  I'l  r(i>rmuu<  ''<.  h\  ru|ii.  ||. 
T.  Tizaid,  n'.F.C. 

Tkt  Screw  Propeller  in  Air,  by  U.  A.  S.  lUaeh.  A.F.,  A.I:LS. 

The  Hiffk  ransKW  MagnetOy  nfHk  Special  Keferenre  to  thr 
Ignition  of  Airplane  Engines,  by  A.  F.  Young,  A.SI.LE.E:., 
A.I.E.E. 

Another  aeries  of  the  excellent  lectures  «in  aiecwwutical  sub- 
jects, for  which  the  Aeronautical  Soeiety  of  Great  Britain  has 

more  recently  re<'ci\  ed  just  fame.  These  ki  tures  are  «f  aueh  a 
wholesome  nature  tliat  no  abstract  would  render  them  full  jua- 
tiee. 

Tk9  Atrnpliuie  <  London  I,  Au|{il«l  8,  191 T 

Th^  ProdttcliirH  of  .\i'ri)yiluni)t  and  Their  Coinpitiitiit-, 
Eiffhth  installment.    By  .Stepney  Itlakeney. 

Ai'ri>-M<iliir.-i  in  Knitl  ami  Cnur-lrui  tiun,  by  li.-.iiTrcv  de  llol- 
den-Stone. 

The  Ctusi'  'if  Autii(fr)ii}U!>  W'liiiinii,  by  Arlitc.x. 

The  Aeroplane  (Londuiii.  Augu*l  H,  1917 

Aero-Motora  in  Kind  and  (  uustnuiioH.  By  Ueoffrey  de 
Holden-Slone.— A  eomparative  study  of  two  well-known 
French  rotaiy  engines,  the  Le  Rhone  and  the  Clerget. 

The  Le  Bbone  diseuaed  is  tbe  O-qrlinder,  110  fa.p.  model, 
with  a  bars  of  105  am.  and  a  stroke  of  IM  mm.  The  CiMget 
130  kp.  model,  tin  a  O-^Uadar  type,  has  a  bow  of  120  mm. 
and  a  stroke  of  ISO  mm.  Both  enpnes  are  also  produced 
as  a  7-^linder  model,  with  llie  identical  cylinders  as  the 
above;  the  smaller  IjC  Rhone  develops  85  \\.\\..  and  the  Clerjret 
00  h.ii. 

The  weiL'ht  ot  iia-  i-iylinder  ("lersiet  is  J  U  lb.  and  that  uf 
the  !>-cylin<l>  •  ih.mIcI  :!!I.'i  lb. 

.\  clear  <h  ><  iiplnm  is  jariven  of  the  valve-ijear  systems  usitl. 
(Ill  tli<'  1,1'  li'lii'iiic.  the  cnm-plate  is  mounted  eoncenincally  to 
ihc  siiall  axis,  •.sink-  the  Clerget  is  titte<l  wilti  a  star-cam. 
which  is  niiiiiiiled  cxeenlrically  on  the  inmksfiatf. 

The  PrwlucliuH  uf  Aeroplatte»  aud  thnr  (.'ompowcwf*.  liy 

Stepn^  Blakeney.  (Ninth  instalment) 
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F.cfjal  StatU!*  for  Ainrafl  Kuani 
Till'  -<li.'|<|>ant  mil  giving:  a  legal  statiw  lo  the  Airamft 
itoanl.  Iiaviuu  cluti-gt'  at  tlie  $OM,000y0(IO  ajrenift  proenuD, 
wa.-i  (iio'-imI  ill  I  be  Seiwte  on  ijeptcnilwr  12,  Tbe  board,  if  Ibe 
bill  bef<)m«<  a  law.  will  nnsist  of  the  i-hiet  Signal  Ottkw  of 
the  Army,  the  Chief  Constnutor  of  the  ^fa«-y.  and  wveii 
civilian  numbers*  wlio  viU  i«eeive  saUariea  of  $7.!nHt  enrlu  No 
eoiitraet«  can  lie  made  by  tlie  buard  without  ilie  approval  ut 
ttie  War  and  X;u  >      |  nVdncnu. 

Frcucli  Air  Services  Unitfid 
An  oMeial  decree  publiahe  1  in  Pari*  on  Angust  18  aniiouiu  t's 
the  fasido  of  tbe  Freneh  Army  and  Navy  iOr  Sen 
tlie  nnifle  direetion  of  tlw  Sub-Secretary  of  Sinte  for  A-n.- 
liantio.  The  latter,  wlm  in  ilin-i-ilv  i«>s|»iiisili|i'  \,,  ih.-  FVcmli 
Parliuiiient.  has  hitherio  iM-eti  only  m  c-liur<;i'  <<\  tli«>  Ariii.v  Air 
Serviiu.  riif  NaN.\  Air  Sitmcc  Iiiuiiil'  Immu  mnicr  iinli-rs  oT 
the  Mini-itrr  ut'  M;iniii'.    Tlic  |«isiii.pii  ol  Suli  Si'<  THiiii  \  nl 

Slate  t.ir  A<-riiII;i  lil>>       ill   |irrsiMiI   tilli'il         \l.  .1.   I  li,lri<->liil. 

'I'Uv  lU-vn-v  iil-ii  that  the  French  Air  Nervi«"en 

will  art  in  fU<^,  ,  iM  niiinti  with  the  air  aen'ieca  of  the  Allies. 

H.  B.  Oakleaf  Callorl  to  Capital 

Ilimiini  H.  '•aklt'iil'.  hcinl  lA  llic  ■Irpiit  ttni-nt  >'l  liiiiilx-r 
n-^caiili  llj  the   t".   S.  .|i,lrir|    f,,|.-l   nrllr.'  ;it    ri.ii!:ii:(l.  (he. 

ha~  Lri.iip  to  Wa^ihiugluu,  JJ.  C.  under  unlets  to  report  m 
.-olv  IX  I  III  the  purrhaae  and  inspertion  of  wood  material  for 

ani-ralf . 

Mr.  <t;ikl<  ar  is  well  known  to  wt-sIiTii  liiiul  er  ilealen*.  lli' 
i.i.ik  ii-ii<tr>  wi.rk  at  Vale  in  1006  and  wag  graduated  I'rom 
the  liaitiiiiore  Imot  x'Ihm.I  in  Ashavfllt,  N.  111  1906.  He 
enteretl  the  Unilctl  States  tttvtssi  aerviec  tlie  same  year  at 
'Waahtiigton.  D.  V. 

S30,0<K)  for  Torpedoplane 

Godfrey  I,.  t'aUf.t.  i.i*-^i<lfnt  ol  tlie  Aero  CU>\}  of  N'ew  Ene- 
landan'i  a  ^  i<i--|i!i-iilfiii  uf  tlic  Arm  Club  of  Auu-rica.  has  put 
?;i().WH»  al  the  dis|..-al  of  W.ar  Adinind  BradUy  A.  Fiske. 
I'.  S.  X.,  retirwl.  the  inventor  o|  tin-  torpedoplane.  f<ir  tlve 
(Wvelupmeni  of  a  <'rnt'i  capable  of  earryiu{r  and  launebing  a 
fnll-siced  torpeihi,  ilie  weight  of  which  U  2000  pounds. 

In  announcing  his  gift  Mr.  Cabot  said  he  was  eonviiit'ed 
the  t(ir|M>dupIane  offerea  tbe  only  apparent  means  of  destroy 
tng  the  Germaa  fltet,  whidi.  in  $iel  and  WilbelmahMrco.  ia 
protaeted  from  attaek  by  other  war  vessels,  rows  of  mines 
and  shore  batlerie<!.  Mr.  Cnhot  mtimnted  also  that  if  $.10,000 
wms  not  enough  for  the  inirpos4'  he  would  enlanre  hi*  eoei- 
tribntion. 

Corporation  Takes  <  H  er  Factory 
Tlie  Grant  Hammond  Mannfaeturin;;  ('or)i.  hoa  taken  over 

and  is  operating  the  drop  fortrinv:  and  raar  hine  plant  formerly 
o|]orated  by  M.  Sfward  &  Sons  Co.  and  the  Maxim  Munition-s 
Corp.  at  .N'ew  Haveu,  Conn. 

\t  u  ('(ifupiinv  to  Make  Airplane  F.tijrines 

llfiiiv  M,  l.«-ii,iiil  anti  Wilnvd  ('.  U'lan.l.  »Iim  n-(-cnliy 
r>~iL'ii'''  -.1.'*  pr<»i"li-nt  and  ^eniTal  ninnajrcr  >>(  tin'  I'ndillne 
M(f'"r  '  ;ir  i'n..  Itctrnit.  Mich,.  )iavi'  I'lmi jdrtcii  i|ii>  orirani/.n- 
tiol;  lit   ;i       ..".(lli.ii'KI  . ■11111(1. iiiv. 

The  cuiii-irii  iia-  liccn  mcot |>.iralcd  a.-»  llic  Linculii  Molor 
<  '1.  run!  lias  a  faclorv  coin|Hiscd  r)t  tmildinirs  formerly  occuiiicd 
l>y  tin-  IIji  mI'  Mf<r.  Co,  (»nc  luitidreil  men  are  now  at  work 
ail'l  it  1'  announced  tliat  "JiHIO  will  be  eiiiphtyed  itooil.  An 
OUtj>Ut  of  2"  air]'iniii  ctcincN  jicr  ilay  is  iilaniied. 

Neu  \\  ri<:lit-\lurtin  <)(!ieiai!' 

S.  11.  Hiiinphr'-.v  lin.<  hr-en  ap|ioinli'(l  ;;cncral  inanajjcr  i>t 
the  \Vris;lit-Maniti  .\iicraft  Corp.,  New  Brunswick,  N.  J. 
Mr.  Humphrey  f.<ruiorly  was  man iifaeturiag  manager  of  Chal- 
niera,  and  later  of  Briscoe  &  Hupp. 

John  R.  Cbntley.  who  Ittm  been  for  some  time  engineer  for 
Peter  A.  Frasse  k  Co.,  New  York  Citjr.  has  joined  the  engineer- 
ing forres  of  the  Wright-Martin  Airenift  Corp.  He  is  makiufr 
his  headqaarters  in  Wasliinvlon.  D.  C. 


More  Funds  for  Naval  Aviation 
The  UrKL'iiey  Deflciency  bill,  wblcb  was  committed  to  tbe 
Committee  of  the  Whole  House  and  ordered  to  be  printed  on 
September  6,  provides  among  other  things  for  the  Navy,  a 
fund  of  $35,O0n.«lO  for  avialuni. 

This  amount  is  "to  Im'  e.xpendml  under  tlie  ilircetioii  of  tlie 
Secretary  ol  tlie  Navy  tor  prcM-uriiijr.  protluciiiLT,  c<mstrnc(ing. 
oiieratitiL'.  pre-erv inu'.  sioriii?  and  handlinj;  aircraft;  iiiain- 
teiuuice  of  ain-ralt  stalidiis-,  ami  Inr  evixTitnmi al  work  in 
the  ile\elopmenl  of  aviation  t'i>v  na\al  purpii--is;  Pruviihil, 
'I'lial  tlie  .Slim  ti)  be  paid  out  nt  tins  approprial :iin  iniiier  l  i- 
dirci  tiou  of  the  Secretary  of  the  Na%-y  for  drafting,  elerieal. 
in>peciion  ai  d  -ui-^^rw^er  service  for  airenft  staliona  shall 

no(  exceed  >17.").OII0." 

I  lie  bill  provides,  in  adilitnm  lo  numerou.s  other  ap|<ropria- 
lioiis.  a  portion  ol  .^3,000,0(10  for  "war  ballooos  ami  aiiabips 
and  acees-snries.  inelnding  their  mainlenanee  and  repair/'  at 

the  Panama  ('nfml. 

Col,  Koone\elt  Flicn  with  "  Liberty  "  Engine 

VuU  Theodore  KooiMn-elt  recently  hail  a  flight  in  au  airplane 
filled  with  the  new  *'  laberly  "  eiiijine  at  Mineola. 

The  Colonel  rode  in  the  observation  jieat  of  an  L.  \V.  F. 
biplane,'  driven  by  H.  W.  HIakelv.   -Most  of  the  flight  was  at 

a  iK-ight  of  between  r>(>ilO  mikI  (>(«)()  feet. 

C.  I.,  l  av  Inr  .luiiis  Aircraft  C]oiii|uuiy 

The  aniiuuncemeiit  is  iiiuile  tiiat  Charles  L.  Taylor,  presi- 
dent of  the  Carnegie  Fund  Hero  Comnusaion,  witit  asaoeiates. 
has  become  afflliated  with  the  Loaghaad  Aiireraft  Ifiannfac- 
turing  Co.  of  Santa  Rarbara,  Cal. 

A  Hanta  Barbara  site  for  a  luge  plant,  tbe  onlv  one  in  the 
West,  baa  been  aeeured,  and  it  is  said  that  within  ninety  day^t 
the  eoneem  will  be  able  to  make  delivcriea  of  various  ty}>es 
of  planes  for  war  duty. 

SwpHi«li-(jcritiaii  \ir  Koutc  rianited 

A  roiniuitttN:!  ha»  been  foriue<]  in  Stockholm  with  a  view  of 
extablishing  a  regular  airt>iane  route  between  Trelleborg,  in 
xoiiiheni  Sweden,  and  Sasanita,  Gaimaay.  it  is  aaserted  that 
u  Swedish  banker  has  offered  4,000,000  kroner  (^1^000,009) 
for  ilnancing  tt»  enterprisa. 

Tbt  axisUtig  ferryboat  service  between  Trelleboig  and  Sass- 
niti,  besidea  beiiMt  alow,  Is  often  intarfeved  wkk  by  floating 
mines  and  alliea  sabuiarinea.  An  airplane  serviee  woold 
therefore  furnish  both  a  quieker  and  mueh  safer  means  of 
transportation  than  ii;  at  prewnt  available. 

Aviators  Leave  Huntington,  L.  L 

Klyiii-r  ha^  stopjirii  at  the  Huntington  seaplane  ramp  on 
Huntington  Harbor,  h.  I.,  and  the  men,  as  well  as  the  equip- 
ment, are  being  veoistribiited  at  other  bases. 

To  Train  Aviators  in  New  York  Slat« 

The  hill  lo  iiiaki'  llie  |i:ni  til  l'  in  nei|uirin^  land  in  New  Vnrk 
Stale  tor  Federal  awalion  ticlds.  the  same  as  the  law  cmeiiii;; 
tile  tiikiiit.' <it'  land  lor  l'<irtiticalioi;-.,  w.i.-  ^.c.'iinl  Se| i| emlin  11 
hy  (on  eni<ir  Whiliuaii.    The  act  will  lake  ellcet  iiiiincdiiileiv . 

At  the  rc<|iiesl  of  Secretary  of  War  Maker  and  under  an 
enieri.'ency  nH-.sa;:e  fnrui  (lovernor  Wliitlimii  of  New  N  ork 
."slate,  a  bill  was  received  by  the  Xew  York  Le^islal me  Sept. 
■'>  to  make  the  praeti4>e  in  aei|uiriiig  land  in  the  btate  for 
(roveriiment  Aviation  Fields  the  same  as  the  law  govevnittg 
tti<-  lakinir  of  land  for  fortiflenlions.  Immediate  passage  of 
tlie  bill  wa->  askeil  so  that  there  iiiii;bl  l>e  as  little  delay  as 
pnasible  in  the  aci|uisiiion  by  the  Oo\enimciit  of  [iro|(erly 
to  be  need  for  av  iation  purposes. 

Secretary  Baker  said  that  it  was  "  probable  that  the  United 
States  Government  in  the  near  future  will  And  it  neMMar>'' 
to  imrelinsc  <n>me  tracts  of  land  in  New  York  State  for  varion* 
purpos4;s  particuhirly  for  the  establiahment  of  flying  fields 
for  the  aviation  service." 
8 
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('itli:iii  A«To  Squadron  for  France 

(■flUiiii  l  ( '<itii!iiiil(i.  H  meiuber  oT  tlif  Culiaii  Sviiati-.  i-  ■itf^at! 
i/itjL'  nil  aitjihiiii'  s-iiuailnl hi  wliirli  will  Im"  oITi'M-iI.  rMiii])li'li'l> 
ciluippiHt,  to  till'  Freiicli  l{cpulj|ii-.    Thin  Encatlrille  Cubaitie, 
us  I  ill-  unit  is  oMii'ially  callt')!.  will  l>e  Cuba's  Hnt  eoMlribution 

I't   tiL;llIIIl!,'  IIK'II  to  llu'  Allil'<l  CJIUSO. 

(  oloiii'l  I 'oroiiaiilo"s  |ilaii.s  rnllt'd  lor  a  lio<iy  of  tweoly-livt' 
traiitud  ns  iators  to  ('oiu|iri»L>  iLe  eM-utlriUe,  but  olready  Ihirtjr- 
throe  viiuilis,  who  ar*"  represpiilativt^  of  the  best  lamilkt  of 
Cuba,  iiavi  cinl  ir<  tuk«>  the  {tru^ribod  aviation  eonne 

and  indivi'i  1.. J .  i<>  l»ai  ilie  expense  of  their  airplanes  and 
equipment.  Unuy  ot  lius  volunteers  for  the  e«ieadrUI«  are 
graiioatea  ot  French  universities,  and  all  speak  French  and 
are  aviation  anthnsiaata.  Sanalor  Coronado  Iws  just  Ntnrned 
from -New  York  wbere  lie  eonfinRd  with  ofltdala. 

The  eoiooel  has  asked  the  Navy  Departateut  in  Washington 
furun  amuigiement  by  vUeh  the  CBhili  araton  may  nndogo 
their  |>reliniiiiar>'  tratning  at  the  navy  aviation  aehool  at 
Peniiaeola,  Fla. 

Reaoati  Makes  New  Air  Recofd 

Captain  Rcsnati  of  the  Italian  Army,  a  member  of  thp 
flying  corps  iiistrueling  American  aviators  at  Norlulk,  Va., 
iMuaioed  in  the  air  for  aix  hourx  on  September  13  in  a  Caproni 
(liplaBa  whieh  carried  ten  p4ij««ng«r%  eatablishing  a  new 
reenrd  for  a  eontinooua  flight  with  paaacngen. 

He  left  the  earth  at  1^0  in  toe  afternoon  and  returned 
at  (/dodt.  He  Hew  over  all  the  Virginia  iM>nin8nla  almoat 
out  to  the  Virjriiiia  C«|k>is  an<l  far  baek  into  the  eoiiiitr>'. 

\cw  WorM's  Diflanrr  Keconl 

Tapt.  Uiulio  Ijiiireami,  of  the  Italian  Army  Air  Servjw, 
ptitabii:ila-il,  oil  August  lili.  a  ww  worhfs  <liAtaiive  r«*ord  for 
airi'laties  by  flying  from  Turin  to  Naples  and  back  without  a 
stop,  a  distance  of  1^72  Idlometera  (920  statute  miles)  in 
air-line. 

t^aptain  Uinreami  used  a  new  airplane,  built  by  the  Societa 
Italinna  Aoophuii  of  Turin  and  fitted  with  a  Fiat  engiw.  He 
left  Turin  at  10.07  a.  ra.,  reaehH  Naples  at  12hS0  p.  m..  and 
was  bark  in  Turin  nt  8.4(i  [>.  m. 

Tfie  piwioiis  worldV  <ii>iance  wolil  was  estahli»iltf<l  by 
LirHT.  Anionic  Man  tnil,  111  thr  Kn  io  ii  Army  Flyiiii:  *  oi  hi 
.Iiiiif.  llllti,  Maii  lial  lliw  troiii  NaiU'V,  KniMo-.  to  near  rl.oliii. 
!{ii>^-.ian  I'liliiiiil.  ri  a  \ii  ii|ior(  hiplaiif.  This  dislaiu'c  coxcrid 
wa>  about  hoT  iiiilfs.  Itiinii^  llie  lli-^lit  Liciil.  Miin  iial  ''>ri>pped 
pi oi  lariialions  on  Hrrlin.  Ili'  was  made  jin-ornr  by  the 
Aii-il riaii!.  nf  rt>.ti|iii  and  wa*  intiTiifd  ul  Sal/crbai  li. 

Till'  lli'xl  Im-I  liislaiH-i'  ri'cord  was  lielii  by  Second  ijirill. 
Miclu'l  1  trii'-'iiMuiiiii  ot  iIk-  HoiiiiiriiiiMii  Aiiiiy  KlyiiiL'  <  orps. 
« lin  llcw  on  July  "Jl.  11*17.  fn.in  Salonira  lo  Kiibii^kaia 
I  lto<>aniliiat.  a  ilistaiirc  ot  nearly  lOOU  kilonu'tt-rs  Mil'.')  inilfsK 
Ilurinc  bis  tlii.'bt.  whirli  carried  him  over  Buliiaria  and  K'oii- 
uiauia.  Drapii^eanti  di-upped  pi'oclamaliotts  ou  BucUare:»t  and 
Coiisian/.a,  and  had  st-venil  (ombats  with  enemy  airplaneit,  (wo 
of  whii'h  he  shot  down. 

Till'  Aniiriean  long-distann*.  i  :.  wonl  i-  '^■]<i  ly 
MiM  Hiith  Law,  who  flew  .^90  niiiia  Irom  Chicago  to  Uuruell. 
X.  v.,  on  Nov.  19,  1016.  Her  elapsiKl  time  was  5  hntvrst  .imi 
45  iiiiiuiti'^'. 

Accept  L.  S.  Hiiviii^  (Joinitii^siun  A};ret'iiu  iit 
Serri'tary  MeAdiMi  ainiMU  n.,  ibal  fimiiul  iiui<  ciiiciiK  liave 
bcni  .--iiriH'd  b\  the  Sfrirtary  III  till'  Tri'a>iir\,  witii  lli<'  »]>- 
ploval  ot  thf  I'loidi'lit.  oil  behalf  ot  llic  l  inlcd  Slalr^,  Mild 
b\  I  111'  Aiiiba-^ador  of  Italy  and  IIh'  Miiii~ti  r>  ol  I'diriiini  and 
SrilMa  proiidinc  tliut  all  purchuM's  by  tlie^.«>  (ioMTiiiiientK  in 
tile  Iniieil  Slates  Mliall  be  made  tliruujch  the  rwently  created 
i-iiiiiiuisniun  eonipuse  I  of  Romard  M.  Bantrli.  Kobert  S.  Luvett 
and  Hobert  8.  Krookiufis. 

Similar  agreements  previously  were  signed  with  roprMonta- 
livoB  of  Great  Britain,  France  and  Kussia. 

Tlie  members  uf  tlie  commissiim  are  abo  members  of  the 
HH-ciitly  created  War  Industries  Board  of  the  Council  of  Na- 
tional Defense,  and  will  therphy  he  able  to  thoroujfhly  co- 
nnlinate  the  purcba8c«>  of  t!i<  I'niied  Stales  Oovemment  with 
ibe  piin'hnses  of  the  Ailnil  I'liWiTtt. 

K.  K.  Maxwell  with  American  Propeller 
^(r.  K..  H.  Maxwell.  a>sisiant  eurator  of  the  Kivtiou  of  wood 
tcchnolog>'.  National  Mn-euin.  ha!>  i-eKipied  to  aceept  a  pwi- 
tion  as  chief  inspector  with  tlie  American  Propeller  &  Mann* 
fnctttring  Vm.  nf  Kallimore,  Md. 


Pemiitii  Anirrieaiif  to  Keep  War  Medal* 

Senator  Loi1l.'i-'>  i)i)l  to  ]i<Tiiiir  Aiiu'mi  an.-,  to  n-iaiii  do'ora 
lion-  rriii\f<i   Irom  Allii'd  ( ii '\  iiii  iiii'ii"  ^  lor  military  service 
when  tlii'v  enter  the  Aun'iiian  army  was  |>assed  September  I'S 
by  the  .Senate  and  lias  ^'one  to  the  House.    The  present  |«W 
forbids  siifli  deeoiatimis  on  Anierii'aii  .•soldiers. 

Many  Aniericans  who  ha\e  been  di-^  orated  for  valor  want 
to  join  their  cuuntryV  tone-,  but  hesitate  to  ^'ive  up  the 
mania  of  bravery  they  hay  e  won.  Among  these  are  tneiubers 
of  the  Lafi^etta  Escadrille,  the  flying  corps  of  Americans 
atlaehed  to  the  French  anny. 

Amiy  Flying  School  M  Fort  Worth 
The  Signal  Corps  has  made  amngements  to  cstahltsh  a 
flying  school  at  Fort  Worth,  Tex.,  whers  BngUsh  inatmetois 
will  assist  American  ofllcen  b  preparing  Atnariean  flyeni  for 

air  service  on  the  Wsstem  ttoat. 

Arneriean  student  flyers  are  already  under  training  in  the 
Koyal  Flyintr  Sehool  at  Toronto.  Canada.  During;  the  winter 
rooditioii-  an.  li-s.^  favnrabli'  tor  lliirlits  in  Canada,  so  about 
.NoM  iiilii  i  1  tin-  in^1rul■I<il~.  >luiku[.».  and  some  of  the  e<|uipi- 
iiii'iH  uill  111'  (ran^tVnril  lo  tlie  Fort  Worth  .-i-liool,  a  naine 
lor  wliti  li  lias  nut  yet  bo  n  miojiled.  It  is  expei  led  that  by 
that  date  a  .-utli<  ient  poilnn.  of  the  barraekH,  niaebine  ship;:, 
class  rooms,  iuinjrars,  etc.,  will  be  eoinpletcd  to  provide  for  the 
-openintr  of  the  school. 

Four  sipiadrons  <>00  men  will  probably  be  uiidct  trniini  l' 
in  the  new  seh»K>l  when  com])lete<l.  Some  of  tiioe  «ill  In 
uiaehinisis  necesiiary  to  keep  planes  and  engines  in  pro[>er 
eonditioi).    A  large  number  of  such  men  are  required  with 

every  llyinjr  iiiiil. 

American  and  Kn^.-lisli  iiislrmtors  arc  consiilered  by  llic 
Signal  Corps  an  ideal  coiiibinalion.  In  teaehingr  students  lo 
fly  no  eouutry  is  acknowledged  to  have  developed  a  better 
Matem  than  the  United  States,  bat  in  turning  out  men  traincil 
for  actual  fi^og  oar  iuatvncton  lack  the  actual  esperianee 
of  the  Englifli  instmetoia. 

The  Fort  Worth  acbool  will  follow  the  praclioe  pursued  at 
other  huge  aohools  of  having  se\'eral  flyincr  fields  within  flying 
distance  of  each  other,  but  widely  enough  separated  to  give 
the  student  flyers  plenty  of  room  when  in  the  air.  It  is 
roii'.;fily  H}»ure<l  that  n  sifiiare  mile  is  a  pooil  allowance  for 
two  »i|iiaili'oiis  whose  liyiiijr  ei|iiipmetil  ii.-  7'J  pl;iii'"<.  Usually 
iioi  iiiori!  than  M  of  tbuH.-  would  be  in  the  uir  at  one  time. 

Bonus  for  Bay  State  Reanits 

Lieut.  Charles  .1.  <!!i'lii<>i  ot  llic  .\cronaiii ii'al  Division. 
Di'partmetil  of  the  N'oii  I ''ji-I .  aiii-i>iili<  i"-  tliat  Ma-sjii-lnisett." 
will  [lay  .'«ll>  a  niontli  in  adiliti^.u  lo  llir  .'i^lllU  salarv  in  youag 
men  trainiiiR  as  aviators  ami  observation  balloon  pilot-s. 

The  trainint:  lasts  six  inonths.  Then  the  fl3rars  aia  fiommis- 
sioned  lirst  lieutenaiiis  at  $2,00(»  a  year. 

Navy  Airplane  Factory  I  p  v^itli  Hnsh 
Work  has  been  rushed  to  such  piod  elTecl  upon  the  new 

million-dollar  airplane  l'ac(ot>'  to  be  built  at  League  Island, 

thai  parts  of  the  lonerete  foundationa  and  bridt  snpentmeture 

are  alreaily  in  place. 
Day  and  night  shifts  of  workmen  are  being  nsed  on  the 

building. 

Allied  AvidtorH  Here 

Eijdit  Italian  army  ofllcers,  mostly  from  the  aviation  corps, 
arrit^  at  an  Atlantic  port  recently  nndar  coounand  of  Capi. 
Carki  TappL  The  object  ot  their  trip  will  ha  to  purchase  and 
inspaet  American  airplanes  and  materials. 

With  the  Italians  were  three  mors  French  aviation  olBeeta. 
who  will  serve  as  inslmctora  to  American  atmen,  and  flvc 
«l1ic«>rB  of  the  United  Slates  Army  who  have  been  studying 
the  needs  of  our  f.iM  i'-  in  I'riL'liU'l  jiniI  '''--m-',  . 

Airpluiit-  Carricj-  2,')  P.i'-seiijiers 

CajMain  Resnali.  ol  'In  li'".. al  Italian  Flyiiii:  Corps,  cstab- 
lislied  a  iieH  wi.|'_-hi-<'ai  ryiiii:  record  tor  airplanes  wlieii.  on 
Scptcmlu'i  14.  hi'  carneil  L'4  passengers  a  distance  of  60  mtlfs. 
in  the  uei;;lib.irho<nl  ot  Ni>riitll<.  \'n. 

As  fiooil  as  wcatlicr  cmihUi ioi;~  permit.  Captain  UesnatiV 
t'aproni  airplane  will  Ih*  llown  fnnii  Old  I'oint  Comfort  to 
Xew  York,  carrying  at  least  twelve  piissciijrers.  The  maxi- 
mum paiiscnpprH*anyin}r  capacity  of  the  huge  machine  is 
twenty-four. 
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AN  AMERICAN  VICTORY 

American  Hammered  Piston  Rines 


NOTE  THE  BALL-POINT  HAMMER  MARKS 


American  Hammered  Piston  Rings  are  recognized  as  the  most 
mechanically  perfect  piston  ring  made  to-day. 

They  are  used  exclusively  as  standard  equipment  by 

WRIGHT-MARTIN 

AEROMARINE 
THOMAS  MORSE 

We  have  developed  a  new  type  of  ring  which  is  absolutely  easen- 
tial  for  an  aeroplane  motor.  Send  us  blue  prints  of  your  piston  and 
we  will  gladly  forward  full  particulars. 

American  Hammered  Piston  Rings  are  also  used  exclusively  by 
such  builders  of  motor  cars  as 

PIERCE  ARROW  WINTON 
MERCER  CHALMERS 
STEARNS  KELLY-SPRINGFIELD 
WHITE  STEGEMAN 
And  many  otIiArs. 

American  Hammered  Piston  Rin^'^s  are  made  of  a  special  mixture 
of  the  finest  gray  iron  and  the  tension  is  obtained  by  peening. 


AMERICAN  PISTON  RING  CO. 

FACTORIES-NEWARK,  N.  J. 
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The  Goodyear 
Kite-Balloon 

The  kite-balloon  perfected  by  Goodyear 
combines  the  principles  of  the  man-lifting 
kite  and  the  captive  balloon. 

The  first  was  unpractical  because  it  required 
a  strong  wind. 

The  second  was  unsatisfactory  because  its 
use  was  limited  to  periods  of  calm. 

Neither  was  stable,  nor  free  enough  from 
veering  and  yawing. 

The  Goodyear  type  of  kite-balloon  has  fused 
the  operating  principles  of  both,  selecting 
the  best  in  each,  so  that  it  serves  in  storm 
and  calm  and  furnishes  a  fixed,  unwaver- 
ing eye  for  artillery  and  fleet. 

The  carefully  adjusted  inclination  of  the 
elongated  bag  makes  the  plane  of  its  nether 
surface  a  kite  when  the  wind  is  on  its  front, 
and  a  resistant  plane  when  the  air  currents 
are  heavy  on  the  back  of  the  bag. 

TKe  refinements  of  keel  construction,  steadying  side 
fins,  and  stabilizing  tail-cups  are  Goodyear  contribu- 
tions to  steadiness  in  air. 

Every  factor  necessary  to  the  fusion  of  the  principles 
t>f  kite  and  balloon  has  been  developed  or  perfected 
— either  in  design  or  in  material,  or  both. 


Everything  in  Rubber  for  Airplanes 
Balloons  of  Any  Size  and  Every  Type 

The  Goodyear  Tire  6c  Rubber  Company,  Akron,  Ohio 
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CRANKSHAFT  QUALITY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Experience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  well  as  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them  today 
able,  without  experim'nt,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rigid 
inspection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  product  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 


2G0  AVIATION  S«iitembrr  13.  IjU? 


Airplane  Parts! 

Immediate  Delivery! 


Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from 
to  23^",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  '  •  D  " 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 


The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famous  for  Stanweld  Rim«,  Tubing,  etc..  Perfection  Spring*,  Buck  Bearings, 
Axles,  Perfection  Heaters,  Forgings,  Hubs,  etc.,  etc. 


J  Google 


Safeguarding  tke 
Airplane  Motor 

On  the  perfect  performance 
of  the  motor  tlepenJs  the 
entire  life  of  tke  airplane  and 
Its  occupants. 


€i  The   use   of  the 


BOYCE 
TUDTOMETER 

^ives  to  the  pilot  at  all  times  an  unfailmj?  indication 
of  the  motor's  condition.  Its  accuracy  is  absolute. 
Its  construction  a  masterpiece  of  scientific  design. 

^  The  Boyce  Moto-Meter  is  standard  equipment  on 
65  motor  cars,  trucks  and  airplanes. 

^  The  gfreat  success  of  this  motor  heat  indicator  has 
been  due  to  its  extreme  accuracy.  Its  action  is 
unfailing. 

^  Such  an  instrument  unless  accurate,  is  worthless. 


THE  MOTO-METER  CO..  Inc. 


Lon^  Island  City 


New  York 


J  Google 


262 


AVIATION 


September  IS,  1917 


J.  ROBINSON  HALL 


AND  EQUIPMENT 

PACIFIC  COAST 

REPRESENTATIVE 

FOREIGN  AND  AMERICAN 

Ma  NUFACTURER8 


C.  M.  SOMMERVILILE 


609-611  Merritt  Bldg.,  Los  Angeles,  California 
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TilOlAS-MoPffE   AlPCPATT  CoPPOPATlON 


ITHACA  ,  N.V.  U.ff.A. 


If 


American  Walnut  Propellers 

To  supply  the  increasing  demand  for  our  product  the  Excelsior 
Propeller  Company  has  been  forced  to  increase  its  facilities.  We 
have  reorganized  our  company  under  the  new  name  of  the 

HARTZELL  WALNUT  PROPELLER  CO. 

and  will  occupy  a  modern  three  story  factory  at  Piqua,  Ohio,  with 
50,000  sq.  ft.  of  floor  space  and  all  equipment  necessary  for  the  effi- 
cient manufacture  of  propellers  in  large  tjuantities. 
From  now  on  our  propellers  will  be  produced  from  American 
Walnut,  guaranteeing  greatest  t/unibilily  tinJ  best  possible  finish. 

With  our  rieiL  f/it  ililies  ue  run  //ire  our  custom- 
ers   prompt,    efficient    nnJ   satisfactory  serviiC. 

HARTZELL  WALNUT  PROPELLER  CO. 

PiQUA,  Ohio 
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ANNOUNCEMENT! 

In  view  of  the  urgent  requirements  of  the  United  States 
Government  for 

Resistal  Aviator's  Goggles 

we  are  compelled  to  ask  purchasers  of  RESISTAL  AVIATOR'S 
GOGGLES  to  wait  for  shipments  until  we  deliver  to  the 
Government. 

Shortly  after  October  1 ,  1917,  we  will  be  in  a  position  to  ship 
orders  for  RESISTAL  AVIATOR'S  GOGGLES— just  ap- 
proved and  standardized  by  the  United  States  Signal  Corps. 

STRAUSS  &  BUEGELEISEN 

37  Warren  Street  New  York  City 


npO  speed  up  the 
production  of 
airplane  motors, 
without  in  any 
degree  slighting  the 
accuracy  that  is  so 
essential,  install 


Universal  Hollow-Hexagon  Turret  Lathes 

Even  on  the  most  exacting  work  these  machines  take  two  cuts  at  one 
rime — face  or  undercut  or  form  with  the  scjuare  turret  on  the  carriage 
while  the  hollow-hexagon  turret  is  boring  or  turning.  Ask  for 
Descriptive  Literature. 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

rrRRUT  LATUES—TVRRUT  SCREW  MACIIIXES—BRjXSS  W'ORKIXC.  MAClll.VE  TOOLS 


M  U  VORk  Office— S.ru<n  BhU- 

Detroit  Office— F  .id  BMc. 


Bcwton  Omre-Oiiv.:i  BItlc.  Buflalo  ORtc* 

Chkitito  Office  itnil  Show  Roomii— «lK-e:£2  W»!>hin((Ofi  Blvd. 


l.'«t(U(H(  BMa. 
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CRANKSHAFTS,  Etc.,  Will  Be  Put  m  Running 

Balance  in  My  Recently  Organized 

X  ^aboratory  cf  J^ynamic  J^alance 


CentraJJy  Located  in  This  City 


An  work  guaranteed  and  done  an  my  latest  Balancing:  Apparatus.  It  appears  that 

.'1  q;rerit  deal  nf  tin^infonna'.ioii  now  being  circulated  witli  rtspt  rt  to  tlie  would-be 
simplicity  with  whidi,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self -appointed  experts.  Let  me  have  a  shaft  balanced  m  this  manner  and  I  will 
explain  the  correct  way  of  balancing  such  a  shaft. 


N.  W.   AKIMOFF,   Builder  of  Dynamic  Balancmg  MacKmery 

Office:  HARRISON"  BUILDING,  PHILADELPHIA 

 I 


HYDROGEN  GAS 

Equipment  for 

Aerostation  Fields 


GAS  ENGINEERING  CO. 

Trenton  ::  ::  New  Jersey 
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Model  T.  T..  90  K.  p.  Training  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 


Lincoln  Hiifhwax 

Near  Pasiaic  River 


NewarR,  N.  J. 

Telephone  Market  9096 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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GRAND  RAPIDS  VAPOR  KILNS 

Now  used  in  aircraft  work  by: — 

Curtiss  Aeroplane  &  Motor  Corp. 
American  Propeller  &  Mfg.  Co. 

Now  building  for: — 

Fisher  Body  Corporation 
Airplane  Division 

Elquipment  and  instruments  supplied 
to.  in  addition  to  above: — 

Standard  Aero  Corporation 
The  Burgess  Company 
Thomas-Morse  Aircraft  Corp. 
Dayton  Wright  Airplane  Co. 

GRAND  RAPIDS  VAPOR  KILN 

Made  by  GRAND  RAPIDS  VENEER  WORKS 
Grand  Rapids,  Mich.*  U.  S.  A.     Seattle,  Wash.,  U.  S.  A. 


a  counterbalanced  aviation 

crankshaft .... 

one  of  the  1  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eHminates  bearing  pressure 

  We  have  thipp*d  50,392  Counterbalanced  CrankthaftM  to  Augutt  28th,  1917 

THE  PARK  DROP  FORGE  CO.      CLEVELAND,  OHIO 


Grand  Rapids  Lumber  Tester 

Test  your  lumber  for  moisture  content: 
I.    When  you  buy  it.  to  be  sure  you  are 
getting  what  you  want. 
II.    When  you  put  in  your  kiln,  to  see  how 
long  it  should  dry. 
III.    When  you  empty  your  kiln,  to  insure 
properly  dried  lumber. 

Don  I  guess  at  it.    Guessing  is  a  poor  game. 


No  charts  or  rollers  to  bother  with. 


Elqually  applicable  to  testing  any  material 
for  moisture  content. 

Accurately  made,  graduated  to  metric 
system,  and  can  be  used  for  ordinary  weighing. 
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Licensed  by  and  affiliated  with  Messrs.  Leduc,  Heitz  86  Co.,  Paris,  France 

AEROPLANE  DOPE 

of  the 

HIGHEST  QUALITY 

for 

land  and  water  machines  built  by  constructors  able  to  afford 
the  best.  Also  gives  excellent  results  and  reduces  fire  risk 
when  used  for  the  last  2  or  3  coats  over  a  cheaper  dope 


AMERICAN  EMAILLITE  COMPANY 
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AEROPLANE  MOTORS 

Give  the  aviator  a  motor  in  which  he  can  place  thorough 
confidence — that's  the  first  requisite  of  successful  flying. 
Wisconsin  Aeroplane  Motors  are  that  kind— noted  for 
con.sistent  performance— absolutely  dci>endable.  The 
1^  product  of  the  same  engineering  skill  that  has  made 
^  WisconsTti  Kaciug  Motors  champions  of  the  world  on 
road  and.u>pc<lway, 

[^mmmmm,,,...         e*;?.n'uir  •  "^i* 

WatM. 


AIRPLANE 
RIMS  and  WHEELS 


Rims  furnished  punched  for 
spokes  and  valve,  ready  to  be  built 
into  wheels. 

Wheels  supplied  less  tires, — 
complete  with  all  parts.  Made  to 
our  own  design  or  from  manufac- 
turer's Blue  Prints. 

Manufactured  by  the  oldest  and 
best  known  steel  rim  and  wire 
wheel  makers  in  America. 

Careful  experienced  workmen 
and  best  grade  of  materials. 

Quotations  gladly  submitted. 
THe  MOTT  WHEEL  WORKS 

Uticak.  N.  Y. 


\  WISCONSIN 
\  MOTOR  MFG.  ^' 
\,  CO. 

^     fltm.  A  Den  I.  a3H 
MU«rnakM>.  WU. 

Vetr  I'ork  Branch 
— tt  Park  Rote — 
T.  U.  Prntter, 
Pactom  Ittp. 


piliiiiiiiiiiiiiiiiffiiffiiiiiiiiifiiiiinn 


IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  ser\  ice — Engineer- 
ing Corps,  Aviation  Section,  Quartcmiaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the  191 " 

^idim  Motocycle 

With  Pouierplus  Motor 

Greatest  strength,  endurance,  speed,  power,  accessibility, 
and  all-round  dependability. 

We  will  be  pleased  to  arrange  demonstrations  of  all  1917 
ladian  models  for  interested  military  otTicinls. 

tXlmiiTCttd  1917  Indian  Catalog  anil  aUur 
dttcTipUvt  tiltratwt  seni  anywket  on  rt^tutt 

HENDEE  MANUFACTURING  COMPANY 

{LatftU  UolcrtytU  Uann/aclnt4ti  in  Uu  Wald) 
at  -STATE  ST.  SPRINGFIELD,  MASSACHUSETTS 


Erie  Specialty  Co. 

stain  Plant 

Erie,  Pa. 

Executwe  Offices:  25  Pine  St..  New  YorK 

Manufacturers 
AIRCRAFT  METAL  PARTS, 
BOLTS,  NUTS,  CLEVIS  PINS, 
SHACKLES,  EYE  BOLTS,  MA- 
CHINE SCREWS,  ETC.,  ETC. 

Fittings,  Forgin^s, 
Castings 

We  are  increasiug  our  equipment  in 
every  department — foundry,  forge 
shop,  Btampiu;;,  automatic  screw 
machines,  tool  and  die  shop. 

All  our  products  are  rigidly  in- 
spected and  meet  all  Covcrument 
requirements. 

Are    you    on    our    catalog    nuiiling  list? 
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UNIVERSAL  MILLERS 


Accurate  machiniac  of  ArropUiw  E.iatar  parts  demand  thi*  2A 

Vn.vmil  Miller.    ItVifc      <ull  i<!rii,ul,iri. 

FOX  MACHINE  CO.,  ■■;:c"Ks'oT«,?r 


ELJ-5 

Officers  of  the  Heavier-than-air 
Services  of  the  United  States 
and  their  Allies  arc  invited  to 
inspect  the 

Janney 
Aircraft  Company's 

New  Model 
Training  Tractor 
Biplane  ELJ-5 

With  Hall-Scott  A-5  Six  Cylinder  Engine 

Detailed  Description 
upon  request 

JANNEY  AIRCRAFT  CO. 

MONROE,  MICH. 


"THE  TANDEM  BIPLANE'^ 


INHERENT  LONGI- 
TUDINAL STABIUn 


Richardson  Aeroplane  Corporation,  Inc. 


New  Orleans,  La. 


With  the  manufacturing  facilities  of  three 
large  factories  in  New  York.  Tennessee  and 
New  Jersey  we  are  in  a  position  to  execute 
with  despatch  orders  for  the  LANZIUS 
CPL'\NGEABLE  ANGLE  OF  INCIDENCE 
AIRPLANE  in  any  type  for  land  or  water, 
or  for  Standard  and  Special  Design  Aircraft, 
either  wood  or  steel  construction.  We  furnish 
with  our  standard  equipment  Duesenberg 
Motors,  recognircd  as  one  of  the  most  power- 
ful and  efficient  Aeronautical  Motors  on  the 
market. 

LANZIUS  AIRCRAFT  COMPANY 

Elxecutive  Offices 

608-609410  Singer  Building,  149  BrMdway,  New  Yofk 
Telephones  6710-671 1  CortUndt 
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"  n«n  "  Btde  Typ« 
CMd  br  tb*  U.  8.  Governmaat 
Hmring  just  completed  large  orders  for  the  Allies  tM 
arc  in  better  position  tluin  ever  to  luke  care  of  our  trade 

AUTO  RADIATOR  MFG.  CORP. 


tl>-KS  W.  Itth  STREET, 


LOa  ANOEUS.  OAL. 


We  Strive 


To  build  the  best  radiator 
made.  Maximum  efficiency 
and  minimum  weight  with 
stability. 

We  have  never  made  a 
radiator  to  meet  a  price. 
Quality  is  the  prime  consid- 
eration. 

Our  ten  years  of  manufac- 
turing experience  is  at  your 
disposal. 

Samples  submitted  with 
quotations  if  you  will  mail 
your  prints. 

THE  ENGLISH  &  MERSICK  CO. 

NEW  HAVEN,  CONN. 


"DALTON  SIX" 

In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

"Dalton  Six" 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting.^ 

One  Manufacturer 
of  fine  instruments 
for  aeroplanes  now 
has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co..  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


JlUUlllliliuUUUIIUI 
z 

£ 


""1 


^PKCIALLY  dc»ign«l 
and  constructed  to 
meet  the  requirements 
of  your  power  plant. 

Duplicate  the  prvpeller  that 
gives  you  the  best  results. 
Send  us  your  blades  and 
we  will  duplicate  them. 


Inquiries  Solicited 


) 


( 


HARRIMAN  AIRCRAFT  MOTORS  GO. 

SOUTH  GLASTONBURY.  CONN. 


iwuiumitiBitminiBnmiir-r.TBrTtt'tiiiiiwumuu.uaiicjBiia 
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AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturer* 
and  designen 
of 

AERO 
RADIATORS 
INTAKE 


and 


EXHAUST  PIPES 


UNDER  &  MEYER 
245  W.  S5th  St. 
N«w  York 


WESTMORE 
PROPELLER 

will  not  warp  or  split 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

Quantity  Production 

WRITE  FOR  JNfORUATIOS 

Address  AIRCRAFT  DEPARTMENT 

SCHWEIZER  &  WEST  MFG.  CO. 
J08.324  N.  Ada  St.,  Chicago 

Ctible  «dJre»  "SWESCO" 

Cabinet  mnkrr*  with  orer  (hlriy  yean' 
•  uccei«rnl   bu«ln»M  behind  ihrm 


Factors  of  Safety 

These  Count  in  Aeroplane  Constrnction 


NON-INFLAMMABLE 

Cellolose  Acetate  Base 


prouifU  another  SAFETY  FACTOR 


NON-INFLAMMABLE 

Ceiesiion  Steels  p^"^  Films 

Trantpannt  —  Waterproof 

MANUFACTURED  BV 

Chemical  Products  Company 

93  Broad  Street  Boston,  U.  S.  A. 

Mcmjadurtn  of  C<//itlwt  ActlaUfor  nmtg  IS  gt»r$ 


TURNBUCKLES 


af  the 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Elxacting  Requirements 

Standard  Screw  Co. 

(of  Pennsylvania) 

CORRY.  PA. 
New  York  Office:  Wool  worth  Building 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


^  Ou  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increased 
demands  of  the  airplane  industry. 

^  Du  Pont  technical  slcill  and  experience  will 
insure  strict  maintenance  of  the  quality  that  has 
made  DU  PONT  DOPE  the  standard  for  airplane 
surfaces. 

Du  Pont  Qiemical  Works 

E.  I.  du  Pont  dc  Ncfnoun  &  Co..  Owner 
120  Broadway  New  York 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copi>er  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  spet-d  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,34  Commerce  St,N.Y. 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

MACHINB  ODN.  riSTOL  AND  RIFLB 
BIGHTS;  RANOB  8CAI.B8:  AVTOMATIC 
TELEPHONES:  WIRKI.B88  AFPAKATVS; 
NAVIGATING  INSTRUMENTS  OF  ALL  FLT- 
INO  AND  SAILING  CRATT;  DECK  CLOCKS; 
WRIST,  STOP  AND  POCKET  WATCHES  | 
SIGNALS)    PLOTTING    BOARDS;  ETC. 


Radium  Luminous  Material  Corporation 

Fifty  Fire  Liberty  Street  New  York  Gly 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for    a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


Google 
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DROP  FORCINGS 

1 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

KSTABLISHED  63  YEARS 
1000  WEST  120th  STREET,  CHICAGO,  ILL. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

120  Broadway,  Equitable  Building  19  Queen  Anne  Chambers,  Weatminster,  S.  W. 

Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Military  and  Naval 
AIRCRAFT 


McADAMITE-ALUMINUM  COMPANY 

57-83  Isabella  Ave.  DETROIT,  MICH. 

Highest-  Grade—  Strongest 

ALUMINUM  CASTINGS 

Tcn.Ue  strength   44,250  lb..  Sq.  In,  LARGE  CAPACITY 

Compression   126,000  '  r»¥  »  xtt- 

Transverse    87,200   "     "  **  fL-AlN  1 

Torsion    66400   "     "  "  ^   .  .    ^  .,      .  ^ 

Fusing  Point   1040  Degrees  F  Quick  Deliveries  Guaranteed 


PREVENTS  STALLING 

POXBORO 

AIR  SPEED  INDICATORS 

Tell  the  aviator  at  a  glance  if  his  machine  is  maintainine  buoyancy,  or  stalling.  It 
accurately  measures  the  relative  wind  pressun:,  the  force  which  keeps  the  plane  in  the 
air.    It  insures  safe  flying. 

Srnd  for  illuslralive  and  dticriptive  BulUHn  No.  BFMO. 

THE  FOXBORO  CO.  Foxboro,  Mass.,  U.  S.  A. 


Nrw  York 
SO  Church  St. 
PblUdrlphia 
1414  So.  Peno.  S4. 


Chicago 
ilii  Mooadnock  BIdg. 

St.  Loulf 
igS4  K-  Bxch.  Bids. 


PitKburith 
B.  F.  Jonn  Bldx. 
Sun  Frandaro 
4O1  Mukec  St. 


BirnuDchaiD,  .-Via. 
74Q  Brown  Marx  Bids- 
Pncock  Bro». 
>«5  Braver  Hall  HLIl.  Montrnil 
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STIH^SON-RIVETS 


Stock 
Regular 

Sizes 


V 


COPPERV   P-^""*  ''ALUMINUM 

Ws  Make  Screw  Head  Nails  Ano  Rivets  For  Every  Purpose. 

EYELETS,  HOOKS.GROMMETS  AND  WASHERS  roB  SHOES.    

70  FRANKLIN  AVENUE  70    shelter  tents,  corsets,  leggins,  mail  bags.    BROOKLYN.  NEW>YORK 


BRASS 


HQ 


Special 
To 

Order 


ACIERAL  METAL 


Light  as  Aluminum 

CASTINGS 


Strong  as  Steel 


Non-corro«ive  by  salt  water 

RODS 

Prompt    Deliver  let 


SHEETS 


ACIERAL  CO.  OF  AMERICA 


Mmin  OIKum: 

26  Cortlandt  Street 

NEW  YORK  CITY 


20  Orange  Street 
NEWARK,  N.  J. 


^  THE  1^ 


<'|RELIABLE 


AEROPLANE  FIR 

WE  HAVE  SI  PPLIED  .4  LARGE  QUANTITY  OF 
DOUGLAS  FIR  FOR  AEROPLANE  PI  RPOSES. 

Our  farilitifs  art'  of  thf  best. 


A.  C.  DUTTON  LUMBER  CORPORATION 


MillM 

SOUTH  BEND.  WASH. 
TACOMA.  WASH. 


General  Salet  Department 
SPRINGFIELD.  MASS. 


WharoeM,  Warehoueee 
and  Storage  Yarda 
POUCHKEEPSIE,  N.  Y. 


AVIATOR  SUITS 

Wind  Pr{K)f  Water  Proof  Weather  Proof 

Sanders  Aviator's  suits  absolutely  wind  and  water  proof  made 
from  heavy  gabardine  cloth — well  lined — with  hood  to  match. 

Complete  $35.00 

Send  for  catalofrtie  and  samples 

SANDERS  COMPANY 

218  Indiana  Avenue  Indianapolis.  Indiana 


Tmn  KiiMbin 
n'«Ml  IJiml. 
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Takes  The  Place  of  Eight 
To  Ten  Skilled  Workmen 

11/  nrtunl  Iml  In  one  of  the  foremoBt  •cmnlnnr  fnctnrlcK,  the 
new  I>i>Oaui-«  Acroplnnc  Propolirr  Tunilnc  Uilhe  arcompll«heil 
eight  to  leu  times  is  much  wnrk  an  a  skilled  wouilworki-r.  nail 
lilil  It  more  aiTiimleljr.  With  one  raan  o|H-ratlni;  m  nunil  i-r  uf 
Inlbeii.  earh  mmhlne  will  \my  tur  ilxrU  in  n  few  monthx.  nml 
then  utart  pnylDK  a  dally  prufli  nf  elsht  tn  ten  times  a  nklllml 
workman  8  waite. 

Defiance  Aeroplane  Propeller 
Turning  Lathe 

autoniatlrull)'  turii;.  urrniilani'  priipiMler  hindos  of  any  iilio  to 
any  shapt!  or  pllcli  -anil  leaven  only  the  tlnal  OnUhlnK  to  lie 
done  hy  hand.  It  will  duplicate  »trut»,  as  well  aH  pruiH-lleni, 
of  IrreKular  shape  to  exartnrioi.  Many  mnutha  of  MUi-eeKKful 
operallon  ban  proven  this  machine  lieyond  an  ex|H-rlmcnt.  lii- 
iitallationji  are  everywhere  beloK  madt.-  by  Icadlnft  aeruplaae  and 
propeller  manufacturera. 

Ah  Ulutlratnl  anil  iie»rr\pli\c  rirtular  of 
thit  mncAinc  tciU  he  malli  it  upon  niinent. 

THE  DEFIANCE  MACHINE  WORKS 


Nbw  Yoik  Cirr 


DEnA>'rE,  OHIO.  r.  s.  a. 


liONDOX,  EMQ. 


Krom  an  actual 
n  1  «  h  I  pnoto- 
frapli  without 
ratoucblnK 


liken  with  no 
tiahc  except  tha 
«low  of  Marvel- 

I"  iiself. 


Aviation  Bjirometers  Equipped  With 

MAR  V  ELITE 

self-luminouft  Radium  compound  of  quality 

Ar«  prorloc  vo   luefnl   and  ao   entirely   tattsfactcsry   that  do 

manufacturer  can  longer  afTord  to  delay  invest t&at^inff  tbe  merita 
of  this  remarkable  new  material.  C  cere*  pond  en  ce  »o4»cited.  aampJea 
furoiahed  and  any  reasonable  demonttratioo  iladly  made  for  makers 
of  baxomeiera.  corapaaaea,  tlchta.  clocks  and  aratches. 

COLD  LIGHT  MFG.  COMPANY 

DENVER,  COLORADJ 


Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  clastic  aviation  cord. 
We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  heavy  elastic  cord. 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUGHTON.  MASS. 


METAL  HOSE 

For  every  Airplane  Requirement 


Write  for  specifications  and  prices 


PENNSYLVANIA  REXIBLE  METALLIC 
TUBING  COMPANY 

Broad  and  Race  Sta.,  Philadalphia 
York  Bocton  Chlcaio  Datrolt  CI«Mland 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 

DOEHLER  DIE-CASTIMG  CO. 

MAIM  UVFICK  AMD  KAXTKHN  miMft 

wrirrr.N  njijrr     B  ROOKLYN.  N.Y.  j,,„t  ruAMT 

TOLBDO.OHta  NEWARK.  N.J. 

IJ.n  ll,r-C'irl  Rithhilt  /l»iirim)».  Dif-t'ii'Uita'  i« 

Hr'\'-  .1  Hr.,„:,  Mnminum  ■•mt  W'hilr  Mrl.^l  .Wh.y 
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Boeing  Airplane  Co. 

:  

AIRPLANES 

AtltboUKIbb 

SCHOOLING 

.  OBNBRAL  OPPICBS: 

Hop  BoiMiif  •  Seattle,  WaskioiKtoo 

CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS 


JIGS 
TOOLS 
DIES 


WE  realize  tn  air  <ir  at  sea  there  should  be  na 
faulty  material.    All  macfaine  parts  tnnst  be 
made  rinhi  and  perform  their  fuaetionf  fir^trly, 
hence  we  have  equipped  our  new  plant  to  turn  out  woik 

'if  the  1ni;lH'st  r|tiality.  Wr  offer  OUT  facilitia  to  jron 
and  trust  we  may  be  <>t  service. 

fVill  ynu  ttiff  US  a  trial? 

Lansing  Stamping  &  Tool  Co. 

Lansing,  MicatCAN 


Tested  and 

Approved  by 
U.  S.  Gov't. 


I!r!ll!.h,  pTilcb.  Ndrwfgliin.  add 
Sw'lUh  (inv.Tiitni'iilK.  a»  w«ll  as 
our  own.  bave  ap|>roved  this  com- 
pri--»«l-»lr  stsrier.  Intorfcrenc* 
will)  mglDe  la  ImiMiiwIble.  aa 
when  Dot  In  ui>e  the  Perfect 
stnrtiT  lonvi-K  ininnr  cntlr«ly  fri^. 
Two  model* :  •■  c "  (or  engtoca 
op  to  MO  H.P.:  " D"  ap  to  160 
.  Both  MU'Cibarglac. 

litif/ktrt  Frrr  tin  fU'juent. 
MoTOR-CuMi'Re&SVR  Co. 

NawAtK,  K.  7.,  U.  S.  A. 


Aeroplane  Company 


Jamaica  Plain  Boston 


Member  ftbrafacturen  Aiioift 


American  Automotive  Com|»any 

MmvJacturert 

Aeroplanes  and  Hydro-Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
win  meet  U.  S.  Govt,  requmments. 


Aeromarine 
Plane  &  Motor  Co. 

Maauiacturen.  of 

Aeroplanes  and  Motors 

Member  of  Aircraft  Mmnufactiuert 
-  Aiwclatiaa 

New  York  Office:  Times  Building 

rabpkMM^ArymlMiT' 
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iRUDENTIAL" 


BALL  AND  ROLLER  BEARINGS 

Annular — Single  and  Doulilc  Row 
Ball  Thru.t— All  Types         Tap«r  Roller— Standard 
RolUr  Thrurt— Collar  Type    Preued  Steel— All  Types 

Sole  Agents  for  the  U.  S.  of 

The  Bowden  Patent  Wire  Mechanism 

for  the  Traosmiasion  of  Reciprocating  Motion 
Through  a  Flexible  and  Tortuous  Route. 

THE  GWILUAM  COMPANY 

ENGINEERS 

NEW  YORK  .  .  253  W.  S8th  Street,  (at  Broadway) 
PHILADELPHIA  1314  Arch  Street 


VENEERED  PANELS 


»""FOR« 


AIRPLANE  and  HYDROPUNE 
CONSTRUCTION 

SmJ  for  Samples',  ChmmicaJly  TreatediWhich  /ncreasM 

tWATERPROOFNESS 
NEW^JERSEY|VENEER]CO.,  Paterson,  N.  J. 

T«l*phan*,])«20  Patanoo 


PROPELLER  SERVICE 

By  an  organization  equipped  to 
take  hold  of  your  problems. 
QUANTITY  PRODUC- 
TIONS. Let  us  advise  on  your 
specifications. 

W.  A.  DOYLE,  TRENTON,  N.  J. 


IN  METHOD  OF  ERECTION 
SCIENTIFICALLY  CONSTR 
^O/t  AND 


^GALVANIZED  ST£EL 


STOP'^"     INDUSTRIAL  BUILDINGS^-'  COVERING 
yjLtssS  rffuc  TUftAL  SrefL  Useo  Oo£  /o^  STRUCTURAL  STE  t  L 

wOc^^  li<4n  A/vo/?oo/- CoAfsr/fucr^cv  I  BOLTlNGfMETHOD" 

C.  RPRTOEN  COMPAJ«Bii.T'"'%= 


LEYGRAND&CO. 

120  Broadway,  New  York 
MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


For  Your  Flying 
Boats  Use 


All  tbr  iHOmloent  buildcn 
of  flvint  b<MU  usr  Ibia  (Ju«  in 
combinatkm  with  linen  betwrm 
the  vttuxx  o(  the  diisoniJ 
plaoUiut  on  t\\  Ihar  A/lia 
boat*,  ponloont  and  fkau.  It 
)•  not  only  waterproof  a:ideU» 
tie  but  will  vaterproof  and  pre. 
•erve  the  linen  indefiaitely. 
Experience  ha*  ahown  t  hat  when 
tills  glue  ii  uieti.  owinn  to  itJ 
elasticity,  the  inxtde  Uyer  of 
diasonal  planking  will  remain 
perfectly  water  ticht  altbooch 
the  outaldc  layer  may  be  badfar 
brokcD. 

L.  W.  Ferdinand  &  Co. 

1S2  KnMland  StrMi 
Boaton,  Maaa.,  U.  S.  A.^ 


CCELSIORcL 
r  PROPELLERS  ■^ 

Propellers  of  the  greatest  efficiency  and  highest 
quality.    Unequalled  in  accuracy  and  reliability. 

Excelsior  Propellers  are  used  by  all  the  leading  aWa- 
tors.   Only  one  quality— the  best. 

Complete  slock*  on  hand  for  prompt  shipment 
If  rile  lo-day  for  bot^tet 

EXCELSIOR  PROPELLER  COMPANY 

ST.  I.OVI8.  MO. 
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PUNCH  PRESS  WORK 
AND  STAMPINGS 

Specializing  particularly  in  Aero- 
plane work  where  accurate  work- 
manship is  absolutely  necessary. 

Also — Aeroplane  Machine  IVork. 

CENTURY  TELEPHONE 
CONSTRUCTION  COMPANY 

BUFFALO.  N.  Y. 


Special  Sheet  Metal  Work 

-/or- 

Airplanes 

Precise  Work  Executed 
from  Blue  Prints  or 
specifications  

The  Auto-Aero  Sheet  Metal  Works 

4S  High  Street,  New  Haven,  Conn. 


TtI»  •  HI 


mm 


AIR-SCREWS 

PROVEN  PROFICIENCY 
BUFFALO  AEROPUNE  CORP. 

BUFFALO,  N.  Y.  U.  S.  A. 

CaM*  AMr^.  "BUFFAIKV 


WOOD  WORKING  NACfllNERY 

SPECIALLY  ADAPTED 


FOR 

Aeroplane  Factories 

Write  for  information  catalopte  No.  97 

OLNEV  &  WARRIN 

406-412  Broome  Street 
Tel.  Sprlnr  442S       NEW  YORK,  N.  Y. 


Oil  Proof — Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 

Tough — Co  mpress  ible — Flexible 

If  you  are  not  familiar  with  Velhu 
moid  have  us  send  you  samples — 
either  sheet  or  gaskets  cut  as  per  your 
blue  prints. 

Expert  Gatket  Cutting  department.    Quick  Mervice 

Fibre  Finishing  Co.,  27  State  St.,  Boston 


PONTOONS 

and 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  dies 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
ings of  high  and  low  carbon  O.H.  or  alloy  steels. 

We  have  furnished  cylinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

AlsoPropeller  Hubs,  Flanges  and  Shafts,  etc. 

Miscellaneous  steam  hammer  and  hy- , 
draulic  press  die  for^ngs  of  all  types. 

Quidt  service  our  specialty 

TIOGA  STEEL  &  IRON  COMPANY 

S2od  &  Grays  ATenoe  Philadelphia,  Pa.,  U.  S.  A. 


Screw 
Machine 
Products 

I..  I  US  inuitp  an  yoor 
requlronieDtn  for  wbat- 
rviT  jiiu  tM'fMl  In  llilx 
lln<-. 

riiiiipltaDi'f  lo  speilfl- 
nitUiiiJ*.    nrcurnU'  work, 
.iiu<l  witlsfactloD  Kuaraii- 

Any  work  up  to  2Vi"  ilinmrti^r  can  be  handled. 

THOS.  H.  DALLETT  CO. 

PHILADELPHIA,  PA. 
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Automotive 
Engineering  Company 

COISSl  LTI.\G  AERONAVTIC.AL  ESGISEERS 

AEROPLANE  and  MOTOR 
DESIGN  and  DEVELOPMENT 

AIRCRAFT  FACTORY  LAYOUT 
ECONOMIC  PRontCTION  PROCFISSES 
120  S.  State  Street  Chicago,  Illinois 


DON'T  SCRAP  ALUMINUM  PARTS 

Save  them  with 


SO-LUMINUM 

new  great  "  ^  in  1  "  brazing, 
welding  and  soldering  com- 
pound, stronger  than  aluminum 
or  its  alloys.  A  perfect  substi- 
tute for  acetylene  welding  in 
one-(|uarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flux.  Booklet  on  request. 
Htimpic  bur.  »I.lK>.  Twl  Xty  the 
l,'nlt«'<l  ftnlPn  Army  nml  Xnry,  nuto 
nnd  nrro.  I'omiHinlpA.  ami  Indorsed 
hr   Ibr  UrKUli   MiiDltiiinii  Uoanl. 


tl-lOHIia«  «F0  *  EIO.  CO.,  lie. 
IS,  uaoiroidair     111  Tort  CIt) 


so  LX<nir»un 


TMl  5l1  LirMfNUM  CO 


The  United  States  Government 
has  Specified 

Radium  Luminous  Compound 

for  use  on  aircraft  instrument.s.  !t  i»  the  best  luminous 
mati-rial  the  world  aflTords,  and  is  giving  perfect  satis- 
laclion  in  innumerable  uses. 

Our  own  e.xperts  apply  Radium  Luminous  Compound 
to  dials,  navigating  instruments,  etc. 

II  RITH  TODAV 

Radium  Dial  Company 

Forbes    and    Meyran    Avenues,    Pittsburgh,  Pa. 


JORGE  VILLEGAS  D. 

Civil  and  Mechanical  Engineer 

SOLICITOR  AND  EXPERT  ON 
SOUTH-AM ERI CAN  PA'l'ENTS 

Power  Plant.s,  Pumping  Stations. 
Pipe  T-ines.  Reports  on  Cop[>er  and 
Coal  Mines  in  Chile  and  Bolivia 


Vasitla  OSt 


SANTIAGO,  CHILE 


The  Beam  Airplane  Company 

(INCOKrORATED) 

Announce  that  they  are  in  a  position  to  accept  a 
few  students  in  their  Aviation  School. 

CURTISS  and  EUROPEAN  MOTORS 
TRACTOR  and  PUSHER  MACUINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  LIVING  E.\PENSES  REASONABLE 
NO  CHARGE  FOR  BREAKAGE 

Correspondencr.  Invited 

THE  BEAM  AIRPLANE  COMPANY 

CKIXNA  OHIO 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 


Classified  Advertising 

10  rrnta  a  wonl,  mlalmum  chari;r  t2.0U,  (wjrable  In  adTknee.  Addreaa  repltea  to  adrertiaemrnti  wltb  box  oambera.  car*  of 
Atiatioh  add  AasuNAUTiCAi.  EKomcuiiKa,  1:^0  WmI  S2d  Stmt,  New  York. 


WANTKO— KxiHTli'iK-tfl  m»'t;il  Ix-ni-li  liiuidx,  ni«H-liiinics, 
wi>iNl«<irkor»  nnd  a.KsiMiiblcrs  for  :ilrp1iine  couHtructlon. 
TIcoiii.iM- -Morse  .\irrnift  < 'or|»orutlon.  llluica.  N.  Y. 


KOK  .SAI.K  S  «  j  llnd«T  4"  .\  4"  Hull  .S.i.it  motor  «-ompU'If 
with  riuliiiinr,  iwn  priMH'lliTM,  |toM-h  Ipiitlon.  In  goinl  <i>ndltion, 
5>».V>.   Apply  HolTnr  .Motor  Ilout  Co.,  Viuicouvpr.  II.  i'. 


I'<  il{  S.\I..i;  'I'w'i  '.HI  lip.  H.i  j  lindcr  niiHnrs  iiiiil  pro|M'll«>rs. 
At  (-ondilion,  iils4>  liirp-  ll.vlnt:  l«i;it  with  or  without  motor. 
<i'UMl  prl>t>  to  qiili-k  buyer.    Box  Wi, 


WANTKU — Uellnble.  experienced  airplane  propeller  builder 
MuHt  have  ani|)le  glue  room  eii>erk'uce.  Address  with  reference 
and  length  of  experience  In  Umt  letter.  Box  CI. 


<IU.\l>r.VTK  of  high  .'i4  li<Mil  trade  courw,  two  jeam  uiei-b- 
iiniral  drafting  exixTlence,  deslfc*  |K>xitiuu  witU  relialde  eou- 

eertl.     .\<U|ri'!s.s   llox  1<H». 


Foil  .S.VI.i;  Avro  si-aplaiie  ;W1'  .spread  .'f'  olionl,  two  place, 
single  [Mjiitoon,  ltN>-lip.  (i-eylliider  KoherlH,  will  get  olT  water 
with  two  paj».<^MigerN  within  'MO  yardj<,  new  this  yesir,  jterfect 
eondllion.  wili  deiimn.slrjUe,  price  |*.Si»K».  Apply  HotTar  Motor 
Itoul  Co.,  Vau<-ouver,  B.  C. 


Google 


lS,lfl7 


AVIATION 


9il 


Aeronautical  Trade  Directory 


ATurioir  Aim  A»»on*ofic*l.  BNOiHmiHO  will  fur»l«fc 
▲dT»rtlMn  IB  this  laam  an  priatad  1b  bury  tecc  tn*. 


ACETYLENE  WEI.DING  AND 

CUTTING 
D««lB.B«arMOTlll«  C*. 

Al^ra^ms  AMD  msntu- 

MENTS 

OaVlvl«r,  E»rnMl  J 
Ma*»-ll«««r.  in*,  Co 
gparry  ajrvmeap*  Co. 
Standard  A»ronaul!>-al  <  o 

AIRPLANES 

liriiMTl—  Mm  ud  Bn«lnMrln« 

ApMrleaa  A«to«MitU;  C«. 
Aatoaaotlve  En»li»r«rlni  Co. 
H>tw  A«r«|iUn*  C<k 
BMtaUt  Aaravlka*  C«. 

Boctec  AlrpfRn"  ^o- 

BorsMa  0»..  Th« 

Cart«r  Bro*.  A»rorl»rn:  ^ 

Carltea  A«r»»»»»«  ••»«'  M"'"'  i  "'P' 

Dartoa  HFricht  Alrplan*  Oa. 

mm  Alrrrafl  Ca. 

rowlar  Alrptene  Corp. 

Oa]laada«  Aircraft  Corp. 

Hall,  J.  Robimaa 

Hclnrleli.  Tha  A.  8.  Corp. 

HamwuMi,  Chaa.  A. 

JanfMT  Atrerafl  Ca. 

U  W.  F.  Baclaaartar 

iMalna  Aircraft  O*. 

I,»wr»i»e«-Law)a  Aaroplana  O*. 

IjiwMin  .\lr«rBl»  Co, 

«  V»B«ht  Corp. 
LongTfin  AlrplaM  Ca. 
PaolOo  Aaro  Prodoala  Co. 
Ordnaara  Eb«.  Co. 
RlrhardMn  A«r»pl«na  Carp...  in*. 
|-   1      .  I  ■ 'ri?i'.rtif  tloii  Co, 
F  ii-aiY    A«ropl*nfl  t'O. 

■<n>l(n.  Rjl«.  Alrrrnft  Ca. 
tXandard  A  wo  rnrpnraUa*. 
Ktnrtvraot  Aernpluna  Ca. 
Tb«ma«'Mr>rir  Alrrmtl  Corp. 
Wal4aa-Hlnr<T«  fn. 
Wllllama  Awnplnre 
Wl»»a«aM-I*wja  A»«ra«Ca. 
#rtel<t-Hartla  Atrorafl  Carp. 
TiSWlB  O.  Yona^  ^  

AIRPLANE  FNCINES 

A*romvlD«  Plane  aad  Hotar  Ca. 
Auttini'ilU-o  rnclrcicrhie  Co. 
Rnurnorv         Mrt   i  <  ''-^-v 
CIcvaland  A»ro  .Mui -r  (  >. 
Carltaa  Aarapiano  n  n  d  Motor  Dorp. 
DaaacnliMit  Mat»r»  Oaap- 
Oenaral  Ordaanea  Ca. 
OaiMfal  Tablela  Co. 
Oyro  Motor  Co. 
Hall,  J.  Bohlnaan 
Hall-Xealt  Matar  Opr  0*. 
Harrlmaa  Alreiall  Hmmp  V*. 
Kaoz  Motora  OOb 
MaxtauHorr  Co. 
mUar,  Barrr  A..  MCk  Ca. 
Orlo  Matar  Co. 


Quroar  Bail  KcArloj;  OPi, 
BM-Urisbt  Mia.  Co 


aiarttn*  Bo«l»a  Co. 
fltartavaat.  B.  f.,  Oa._ 
Thamaa-Maraa  Alr«r«fl  Vwp, 

mton  naa  Enictaa  Ca, 
Wlirtmsln  Motor  Mfs.  Co. 

r  1  ■  Motor  Co. 
Wriiht-MaHIn  Aircraft  €)arp, 

AIRPLANE  PARTS 

Aota-A«ra  HhM*  HaWI  Ca. 
Cmtary    Tdrphana  OMnlraotwa 

Krie  WparlallT  Co. 

I.vvclt.  Wnlktr  M.  Co. 

»w  Jrr»*y  »ne»r  Co. 

Preaa«d  A  Waldad  Stml  rtoi\.  Co. 

Rattara  CnnatrlMrtlOO  Ca>. 

Maadard  Farto  C«k 

ALUMINUM 
Aelaral  Co.  of  Am«rlc« 
AIntnlnam  CoaUfma  Co-^ 
Alamlnmn  Co.  af  Aar 
AtnarloBo  Matal  Co.,  mm. 
Laycrand  A  Co. 
llrAdnmiif  AliMjlajmijOa. 

(Soltirr) 

CnltMl  Hmrltlnc  *  AlaailaMM  C0> 

AVIATION  SCHOOLS 

A  mar  Ira  Tnuw  OMMlaOa..  J%m 

Atiaatlo  Owni  Awaiaiiiiiiiai 

1  Sehaal  of  .4vlnllnii 
I  Tralnlnc  frlmuU 
jiart  .^vliiilnn  Srhoal 
Bchttol  of  AvMMi 
VUat  Aircraft.  Co. 
Hall  »1»ln«,8eliool 
Malar  AiMloB  lailnctara 
atlnaoB  Behoel  of  Aviation 
Tliamu.M  oraa  Alrrraft  Carp. 
WlIll»tEl  Artml  in  Mclii  ol 


BALL  BEARINGS 


tUg'Co 

,  - ,  _  ,  Bra  Iff  B 

Nona*  Ooapoar  of  A 

S.  K.  r  Bnli  Bnirlll«  Co, 

t;    s    i>n.i  H^iriiiit  Mfi;  Cf 
HM  I.OONS;  hlKIMIU.F.S 

O.tiri.  i-ll.-iit  .\lr';r;'ft  '■  '> 

Cu^lrr   SlicliillJ   Cu.  (rjlillnnrnpri 

«ia»  KncinrrrliK  t'c.,  Kion  Fiaata) 
(iMidrmr  lire  and  Rubbnr  Oa. 

K  .;.U.L-n3hil<>    Alrrr^i?'.  Cujl. 
CnllMl  HtalM  Rlibl>or  C«. 

11AR<)(.UA»'H.S     AND  BA' 

ROMETERS 
CSraan,  Hoorr  J, 
llau»t«ttar,  A 
Soaafleld  A  Lorch 
Ta.rlor  laalriunant  Campania* 
BATTERIES 

Elactrlc  Slor»j«  Battarjr  CO. 

HEARING  METALS 

American  Bronra  Co. 
ralirlc  Malal  Co. 
aia*att.  Walhar  M.  Cab 
BUSHINGS 

Bound  Brook  ntl-l.«aa  DaaHnf  Oa. 
CARBURETOiiS 

Millar  Carburetor  Co, 
Strembarc  Motor  Davlcaa  Oai 
Whaalar  and  Scbablar 
Zmith  Curboralar  Ca. 
CLOCKS  AND  WATCHES 
Encenioll.  Robt  H..  and  Bro. 
I  h<-l»«i  Clock  Co. 
I)«.p.ill!»r.  J..  A  ST)n 
Wattham  Wateh  Co. 

CIX)THINC 

Ati«r<'rombl«  A;  Fiteb 
R'lftr*    Pe  :  Co. 

ftparry  Ojrraaeopa  Co. 

Tajlar  iiiatrumoM  CoMpaalta 

DOPE  AND  VARNISH 


r-.    ...     III.  .Illilr  ^\) 

(llirmlaut  t'i«Jlu«»  Co. 

(•..n.,v(-r.  'Ilie  C    p..  Tn, 

I>iil'>>nt  ClirmlrttI  Wurka 
KIrxIMe  Coinpounrt  Co 
Na'lnnnl  Aeroflftna  Co 
Prntf  *  Lambert 
Standard  Vamlata  Worka 
VMaallB*  *  Oa. 
W«tk>  *  Oa. 

DRIFT  INDICATOR 

Hl>«rr7  flj^m-ropa  Oa. 

I>HY  KTF  N*^ 

Cotl«r    lli-.v  Kill 

C.rnri.l  l:  ii-lii-  V 
1)-^  \  \Afi  )\\]  I  : 
Btjajua  Eleclrlc  Worka 

ENGINE  PARTS 

Akinintr.  N.  W. 

AllfpihL'nv  Fi.rs'.ne  Co, 

nii  .!  nicrh  i'"iiii-r..»»too  Mac  Oa. 

I>jillc».  TI)o«.  II.  Co. 
ln>rlil(T  Id*  Cioiliiit  Oa. 
Frio  SprpliiIlT  «Nt 
Kll>rc   rliiUlilnE  Co. 
CilPrDril.  Ty<!ln'i'1 
<3III,  P.  II..  A  ^f>n« 
nyJraiiil"  l'rcr«Mt-il  S!«al  Co. 
I.furlt.  «nll.<T  M..  Oa. 
Turk  T>ro|i  Vurgr  Ca, 
Slitndnrd  Pjirl*  Co, 
■f,if.  ri.'ii-i'  llfr.  C", 
1  Initii  SI....I  *  lri>n  Ci>, 
WtlMama,  J.  H.,  A  Co. 

WhllBB*  •  nam**  lllB<  Oa. 
Wyaian-Gorioii  Oa. 

ENGINEERING 
AaCoanotlra  

OrdiMnea  Encle. 
VlllTcaa,  Joerca 

FABRICS 

Canrlriil  Mfc  Co. 

K«U«Ur.-iU   .Mfk-  Cm. 

Lamb,  Ftnlar  *  Co. 
HiBMlBW.  tMt.  •  Oa. 

floMt,  HoicfilaoB  Co. 

WbltmHI,    l'lnr«.ii.  -   ft  Cat 

FIRE  E.XT1NGUISHBR8 

Ti!Si?Mi..^ui-^  M.  w 
pyraaa  Mf  B  C*. 

GAGES 

CroabT  Btaam  Qaca  •  TU*«  Oa. 
Foxbaro  Co.,  Xt»,  tmrn, 
Ualtad  Biataa 

GASKETS 


Work* 


ln»  C" 
Co. 


GLUE 


nnnd.  T..         B  O*. 
A.UiiiaoB. 

GOCCLE.S 

tUraoiB  A  BaccaHMa 

HANGARS 

Ama.-lc^iri  ;Hr..in  Co. 

Anchor  -^itina  Conatr.  Oa. 

Aah'.er  t<l«i:l   Hide  COl 

Howell.  KiFid  A  oadiaHU  laa. 

KfAMt>>'  itr  Nfattlami 
Mllllken  Broa, 
Pradea,  C.  D.  Co. 
VlrKSnta  UrMie  A  IraD  Oa. 

LIFE  PRESERVEBS 
i-nurmai  gafalF  MattrtaB  Oa. 

LUMBER 

Alcoek  Co..  Jobn  I* 
Amarlean  Balaa  Corp. 
Cb*4han  I,—»ar  Oa. 
Dalaloar,  J. 

Oattoia.  A.  ft  Lkv.  Oar*. 
Ludlow,  laraal 
MMiaat  C  a.  A  Broa 

LUMINOUS  COMPOUND 
Cold  Udit  Mfk.  Co. 
Itadlum  Dial  Co. 
RiMlliim  I.oaiUiaaB  Matarloi  ^nrtt. 
M  ACHINERYaMETAL  WORK- 
ING 

llattaa  MQr,  Corp. 
Wamw  *  Bmaar  Oo. 
HAGHINERY,  WOOD  WORK- 
ING 

DcAanco  Machtna  WollW 

INn  Haclilna  Co. 
OInajr  A  Wnrrln 

MANIFOLDS 

AJax  Anto  A  Am*  Wiaat  IMal  €fc 

MACNETOS 

Bi'ii-?!  Ma(tri*lf  Co 
ll^rkalilrp  MftEnato  Carp. 
Rrlcaaon  klfit.  Co 
Rani7  Elacirlr  ("o 
Bpllldorf  Elactrlcal  Ca 

METALS 

Adwal  Oa.  at  Ainarlea 
Amarlean  Vanadium  Co. 
Batblaham  8ta«)  Co. 
Datrolt  Praaaad  fltaal  Co. 
Fadaral  Praaaad  Hi-'i  Co 
Garland  Vontlln'or  Co 
OHartar.  PawKrhko  A  Fr*^}-  Co. 
I.rvett.  Walkrr  M.  Co. 
So-T.Dmlnom  Alfs.  Co. 

MODEL  AIRPLANES 
Uaal  Aaraplaaa  Bawlr  Oa, 

Wadtnr  RIvar  Mfr.  Ok 

MOTORCYCLES 

Kiralalor   Motor   MfC  BbPBIF  Oo. 

Harlwy-Diiv^Bon  Co. 
HandM  Mfr.  Co. 

Hati<lcr»oiT  Jt'ilari'yl*  Co. 

Ori^  ANT)  I.IIRRICANTS 

Dak«r  Caator  Oil  Co. 
Oraphlta  I.obrloafit  Co. 
(loir  HaOnlna  Co. 
Sbappard  Idaat  Oil  OOu 
Standard  f^ll  Oo. 
Rtrnn  A  Flnrh 
Ti»xiia  Co. 
Vacuum  Oil  Co. 

OIL  PUMPS 

Warna  Oil  Tank  A  Pump  Co. 

ORDNANCE 

DriKca-Saabary  Ordnanco  Oarp. 
Oaaatal  Ordnaaaa  Ca. 
Kaslm  Bnanaap  Ca, 
•a  vara  Anna  Oa. 

PACKING 

FIlMW  Flnlahlnc  Co. 

PHOTOGRAPHY 
Brook,  Arthur,  Jr. 
HcrWI  A  Huaacan  Co 

PISTONS 

.Vmarlean  Flaton  KiaB  C» 
I.,rTHt.  Wnlker  M.,  Oa. 
PONTOONS 
Niarara  Boat  Co. 
Palmar-fllmiMon  Omb. 
Walon  Marina  Wqntmmit  OA. 

PROPELLERS 

Amrrlrna  Propallar  A  Wtg.  Oa. 

.Vv'nuto  Mfa.  Co. 
niifTiilo  Arniiilana  OaiB. 

c  M  n  phvaiaal  lirtaraiafF 

T>n»lr.   ir.  *. 

I       ,  I>|  ir   l'r..I>rllM-  Co. 

ir  irr   r  un  Alrrmft  MotoM  Ok 

lliizrl  Wiklnut  PropcUar  OOk 

l«na  FropWIrr  Co. 

SrbwalMT  A  Waat  Uig.  Ok 

P"\HnMETERS 

Fo:s:l"iro  Tn  ,  The,  Inr. 


RADIATORS 

Anio  Badlalat 
AJai  AaUA  Ami 

A-Z  Co. 
Buab  Utg.  Co. 
Bl  Areo  Radlatora  <'o 
Encllah  A  Mataiek  Co. 
Uvincaton  BaAlaiar  Oa. 
Rome-TnrMV  SaMatar  Oar 
RIVETS 

Hllmpwui,  Kdwin  B.  Ok 

SCLEROSCOPE 
^OCK'ABSORBin^ 

Durml  Knbfcar  Corp. 

Mrood,  J,  \V.  Elmadv  WdB  Ok 

SPARK  PLUGS 
Cbamplon  Isaltlaa  Ok 
Johna-Manvllla  Oki  H.  W, 
frn  IsnlUeo  Ok 
Ralak  Avta  Baipvir  Ok 
Bplltdorf  Blaatrtoal  Co. 

SPEED  INDICATORS 
>'oiiH>ro  Co.,  Tba,  Inc. 
Johoa-ManrlUo  Co.,  B. 
atawart  Warav 

Corp. 

STAniLIZERS 

Graene  Aaronauttcftl  Co, 
Martin  AroOynamIc  BlabUliar. 
•parry  Oyroaeopa  Ok 

STAMPIKCS 


STAMl 

Bljor  Motor  Uabtlni  ''o 
ChrUtPDMiB,  The,  EciKLiiijuki^  Co. 
l>aAitou   t£ttgtn»«.rtiiK  i.,tti>tii»i«rifla 
Co. 

Motor  Caiviprr«Mor  Ca. 
Narllioaat  Blaclrlo  Ca. 


'Ataap«»a»*  maatHa  Ok 
ACHCniETERS 


TA 

Johna-Uanvllla  Co.,  &  W. 
Nalaon  Biowar  A  Purmaa  Ok 
Quaan-Oray  Co. 
stnwart  Wamor  I 

Va«itar  MfB  Ok 

TANKS 

Jannay,  Stalnmala  A  CAk 

TELEPHONES 

Ganaral  Accounilo  Co. 
Btraatar  lEIacirlo  Co. 
Talaataarapb  Corp. 


FWsbarti  Oo.,  Tlir,  ii>f, 
Taylor  lltitrnm^nl  Cnm| 

TIRF^  AND  RljftRER 
Dorai  RubW  CuparaitlaB. 
Ooodyaar  1W  A  IMMmp  Ok 
Ko<!irm«n  IMkbar  Oltu' 
t  nllrd  SMtaa  BaMMF  0^ 
TOOLS 

Browne  A  Sbarpa 
Hall.Hra*!  Mnlnr  Car  Oa. 
I.«oalna  Rlampltic  A  Tool  Oo, 

TRUCKS  AND  TRAIUnS 

Fadarat  Mfltor  Truck  C:o. 
Four  Wh»«l  nri»»  Auto  Ok 
Naah  Mntors  Co. 
Packard  Motor  Car  Co, 
SMtaler  A  Co..  Tlia 
Sarvlea  Motor  TtWlk  Ok 
Whita  Co. 

TUBING 

Binpira  Art  Matal  Ca. 

Trior  A-.  A  Co. 
imyl^-anln 
Tubtas  Co. 

TURNRUCKIJBS 

Aaro  Mfa,  A  A« 
r.  B.  Aarotilana  Worka 
Dayton  Matal  Produrta  Ok 
DM1nor-M*v«r  Mfa.  Co. 
Kria  Hporialty  Co. 
National  Aaroptara  Co. 
Naw  T«rk  A  Ttacaratown  Matal 

Btamplna  Oa. 
Btandard  ficra*  Ok 
WHFF.I.S 

ArkcmMUi  Wliaal  Ot^ 
Mntt  Whari  Worka 

Ma  t1  ri  n  n  I  <.".'■  ra  WhOal  W«lta. 

virr    -ni.oai    OdtpaMtiaa  ar 

 America. 

WIRE 

QStSBv"  MwlNM  ^Oam^raatlaa 

nac^rla  CAMa  Ok 
BaaMSnB'a.  lata  Aw  faaa 
aiTnnl*T  wira  asi  OaM*  Ok 

WIRELESS 

Anartean  Radia  A  Raaaarefe  Cat*. 
AaMTlaan  Wtraiaaa  TaL  Go. 


Ok 


OaMlac  *  Wi 


t^^fM  by  Google 


AVIATION 


September  i:t.  111 


CAR 


o  n 

The  heor  t  of 
Uncle  >am*s 
falcons 


SeiMember  15,  1917 


AVIATION 


Two-Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HKSS  BRICHT  S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  Hnes.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
pKJwer,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


Where  Speeds  Are  Highest  and 
Strains  Greatest 

The  airplanes  thai  are  hovering  over  the  enemy's 
lines  cannot  afford  to  take  a  chance  with  inefficient 
bearings  -  nor  can  they  risk  a  hot  bearing— or  even 
lubrication  trouble.  Every  thing  must  work  de- 
pendably at  high  speed. 

Particularly  on  propeller  shafts,  SKF  has  long  been 
recognized  as  particularly  advantageous.  Subject  to  whip 
and  throw— the  shaft  deflections  caused  by  the  warp  and 
weavc_^of_the  planes,  which  puts  heavy  strains  on  the  bear- 
ing*—are  automatically  absorbed  by  SKF  without  binding 
strains  or  wear. 

SKF"  BALL  BEARING  CO. 

HARTFORD  CONN. 


BALL  BEARINGS 


Safety  First-Self  Alignment 


on*-«-9nt  fl(*rnp  nm  tbla  nnilca,  band  Mm«  to  any  po«tai  tmplor*  sad 
II  will  b»  pikeed  In  lb«  bkiMU  of  our  mMImw  or  Mllon  at  ih>-  frotit. 
No   wrspiunic— nu   addnM*.     A.    a    DURUiSON.    Pi:)STUA8TBR-(i  r  ^  f^tii  A  I. 


AND 


AERONAUTIOM  ENGINEERING 


□■o 


^  rtMUM^MM  rKel«B«T<M       AiiMrian  BtUlMhlp  "Moittreh."  with  Kile  BaUoMi 


OCTOBER 
1st 

0  1917 


SPECL\L  FEATURES 

STRUT  CHARTS 
THK  SHAPLNG  OF  AIRPLANE  PROPKf.l.ERS 
F(JG  CONDITIONS 
SIMl'MUKl)  MF.THOD  OF  PROPFI.LER  CALCl  LA  HON 
THE  V\\  \  SrilMITT  AIRPLANE 


PRICE 

Fifteen 
Cents 


PUBUSHED  SEMI  MOVTHLY 

BY 

THE  GARDNER. MOFFAT  CO.,  Inc 

IZOWTZed  ST  NEW  YORK 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admirahy 


THE  BURGESS  COMPANY 


MARBLEHEAD,  MASS. 


Sole  Licencees  for  the  United  States        Member  of  the  Manufacturers 
for  the  Dunne  Patents  Aircraft  Association,  Inc. 


Ociober  1,  1917 


AVIATION 


287 


Imakt  SiJt  Hall-S<oH,  "BIG  SIX"  Airplane  Entint 


This  Hall-Scott,  Type  A-5a,  rated  at  150  H.P.,  is  offered  after  having  most 
successfully  passed  severe  running  tests  as  required  by  Hall-Scott  engineers, 
and  final  48  hour  endurance,  running  test,  on  cradle  type  torque  stand, 
with  propeller  directly  connected,  in  accordance  with  U.  S.  Government 
requirements.  (Spec.  1002.) 

Total  weight,  complete  and  ready  tor  service,  S78  lbs. 

Weight  per  H.P.  {Based  on  actual  H.P.  development,  at  1,300  R.P.M.)        3.6J  " 

Consumption  gasoline  in  lbs.  per  H.P.  hour,  .565 

"  lubricating  oil     "     "       "   025 

HALL-SCOTT  AIRPLANE  ENGINES,  both  four  and  six  cylinder  types,  are 
used  by  U.  S.  Army  and  Navy  Departments,  and  are  generally  used  by  all 
leading  American  airplane  manufacturers. 

Hall-Scott  Motor  Car  Co.,  Inc.  F.  P.  Whitaker 

General  Offices  EASTERN  REPRESENTATIVE 

Crocker  Bldg.,  San  Francisco,  Calif.  165  Broadway,  New  York  City 


1^ iL^ui^t->-i  vjVJVJ^IC 
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2  ^  10  POUNDS  PER  HORSEPOWER 

We  announce  our  latest  airplane  engine 
Model  5A-4>^.  8  cylinder 
Equipped  with  Sturtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 

HORSEPOWER  210  WEIGHT  508  POUNDS 

« 

Deliveries  ckn  be  intdr  in  three  to  four  weeks. 


SlyWevalff 

fieO.  u.  a.  PAT.  OFF. 

B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Manulacliireri   AiuociiUion,  Inc. 
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WEBSTER  AND  7th  AVENUES, 
LONG    ISLAND    CITY,   N.  Y. 
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F.ctorio.  PUinfield.  N.  J..  EliMbeth.  N.  J. 
Executive  ofEcc.  Woolworth  Btdf. 
Ntw  York  Giy 


STANDARD 
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LOGICAL  EQUIPMENT  ]o 


Official  Government  tests  at  the  Bureau  of  Stand- 
ards have  shown  that  ACKERMAN  WHEELS  will 
successfully  resist  all  the  ordinary  compression  and  side 
thrust  shocks  to  which  the  landing  gear  of  the  modern 
airplane  is  subjected  and  that  they  have  greater  reserve 
power  to  meet  extraordinary  loads. 

Constructors  can  greatly  simplify  the  complex 
problems  of  landing  gear  design  by  the  adoption  of 
rigid  axles  with  ACKERMAN  WHEELS  and  at  the 
same  time  insure  a  better  landing  support  for  the  air- 
plane. 

The  spring  action  of  the  wheel  absorbs  all  shock 
before  it  reaches  the  axle,  prevents  rebound  and  makes 

SHOCK  ABSORBERS  UNNECESSARY 
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FHE  MODERN  AIRPLANE 


The  most  severe  tests  and  actual  field  practice  have 
proven  the  correctness  of  the  statement  that  ACKER- 
MAN  WHEELS  are  logical  equipment  for  the  modern 
airplane. 


Wheels  built  for  any  weight 
machine  from  500  pounds  up. 


The  ACKERMAN  WHEEL  COMPANY 

ROCKEFELLER  BUILDING      ....       CLEVELAND,  OHIO 


Digitizer  by  V^OOgle 
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Airplane  Propeller  Specialists 


Propellers  £or  airplanesr 

iciyd^^iairpianeSi  dirigibles, 

■ 

etc.,  designed  and  built  to 
the  Individual  requirements 
of  your  power  plant  and 
type  of  macliine. 

Inquiries  solicited. 

A  high  percentage  of  the 
latest  and  most  successful 

war  machines  on  the  various 
fronts  are  #(^uipped  with 
LANO  PROPELLERS. 


Lang  Propeller  Company  of  America,  Inc* 

New  York  Office      s      ::      u    Room  419,  30  East  42d  Street 
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J2n'ic5e  at  Govern  m<int  Train  iJV?Jc]iool/. 


E  e  MOTOR. 


KEyPORT.N.J. 
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WITH 

WIDE  OPEN 

THROTTLE 

In  the  recent  test  conducted  under  the  direct 
supervision  of  the  U.  S.  Army  and  Navy,  the 
120  H.  P.  Union  Airmotor  ran,  delivering  its 
maximum  power,  for  48  hours  {as  required 
under  Army  Spec's.  1002) 

The  Government  report  states  .  .  . 

*^The  only  adjustments  made  during  the 
test  were  cleaning  the  spark  plugs  and  adjusting 
gaps  to  0.018''  and  cleaning  distributor  raceway.'* 

''When  the  run  was  stopped  the  engine 
was  functioning  very  satisfactorily.'' 

Average  gas  cmsumptifm  was  0.55S  pounds  per  H.P.  hour, " 
** Average  oit  consumption  was  0,0124  pounds  per  H,P.  hour* 

UNION  GAS  ENGINE  GO. 

OAKLAND— CALIFORNIA 
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ALKER  MLEVeTT  CO. 


417-419-421  East  23'??St. 


NEW  YORK 


IH^mEERMmmVM  alloy  PISION  MANUFACTUKER 


Servd  for  Special  Booklet'^ 
j]on  Aluminum  Piston  Design- 


y  Google 
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Never-Failing  Accuracy 

c/I  Conyincing  Experiment 

TF  a  Distance  Type  Boyce  Moto-Mcter  be  frozen  in- 
to a  cake  of  solid  ice  and  the  bulb  inserted  in  a 
cylinder  of  live  steam  the  instrument  will  register 
"Danger  Steam,"  as  accurately  and  unfailingly  as  under 
ordinary  conditions. 

Accuracy  is  the  sole  measure  of  the  Boyce  Moto-Mcter's 
value.    Without  unfailing  accuracy  it  would  be  worthless. 

THE  MOTO-METER  CO.,  Long  Island  City,  N.  Y. 
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CRANKSHAFT  QUALITY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Experience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  well  as  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them  today 
able,  without  experiment,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rigid 
inspection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  product  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 
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The  Taft-Peirce  Company 

is  particularly  qualified 
to  assist 

In  Aeronautical  Development  Work 


The  Taft-Peirce  Company  is  one  of  the  oldest  and  the  most 
extensive  "  job-shops  "  in  the  United  States.  It  has  been  identified 
with  the  evolution  and  initial  production  of  many  mechanical  de- 
velopments, each  marking  a  new  era  in  the  sphere  of  human 
progress — such  as  the  sewing  machine,  the  typewriter,  the  adding 
machine  and  the  automobile. 

Today  it  is  the  largest  and  best  equipped  organization  in  the 
country  for  work  of  the  character  necessary  in  the  development 
of  aeronautical  engines,  light  machinery  and  parts. 

The  advantage  of  such  experience  is  at  the  command  of  con- 
cerns whose  present  production  might  be  materially  improved  or 
increased  by  proper  co-ordination. 


2001 
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MILITARY  AIRPLANES 

SEAPLANES 

AIRPLANE  PARTS 

We  are  in  a  position  to  devote  part  ct  our  excellent  facilities  to  quantity 

production  of 

METAL  FITTINGS 

3HEET  METAL  WORK 

and 

WOODEN  PARTS 

for  other  airplane  companies. 

m 

» 

InvestigatUm  ttf  our  foeUMet  soHciied 


Des  Lauriers  Aircraft  Corporation 

MAIN  OFFICE  AND  FACrORY:  NEW  YORK  OFFICE: 

Murray  and  Mulberry  Sts.  Woolworth  Building 

Newark,  N.J.  New  Yofk  aty 
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BALL  BBA 


Greater  Capacity 
Lighter  Weight 

Gurney  Bearings  have 
larger  balls  and  more  balls 
for  a  given  size  of  bearing 
than  is  possible  with  any 
other  design  and  method 
of  assembling  balls  between 
two  continuous  raceways 
(without  filling  slot). 

This  gives  Gurney  Bearings 
larger  load  capacities  and  per- 
mits the  use  of  smaller,  lighter 
bearings  without  decreasing  the 
factor  of  safety. 

Our  experience  in  Ball 
Bearing  Elngineering  is 
at  your  aervice. 

Gurney  Ball  Bearing  Co. 

.'  ji  I   

Jamestown,  N.  Y. 
New  York  City  Chicago,  III. 
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The  Sperry  Incidence  Indicator 


Warns  the  pilot  against 

DANGEROUS  CLIMBING         STEEP  DIVING 


The  Sperry  Gyroscope  Company 

Manhattan  Bridge  Plaza.  BROOKLYN.  N.  Y. 

T«Uphone  9700  Main 

IM  "RtM  d»  Provnca  IS  Victoria  Str—t 

Pmwim  London.  S.  W. 
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UR  facilities  at  Newport 
News,  Va.,  permit  us  to 
take  for  aviation  training  im- 
mediately 40  more  students, 
30  on  land  machines  10  on  fly- 
ing boats. 

This  offers  an  excellent  opportunity 

for  men  to  gain  aviation  training  at  an 
old  established  school  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flying  boats  are  available. 

Students  will  be  accepted  in  order  of 
enrollment. 

For  full  information  wire  or  apply 

Atlantic  Coast  Aeronautical  Station, 

Newport  News,  Va. 
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Strut  Charts 

By  U.  M.  Buckwald,  M.E. 

of  the  Engineering  Departmeni,  Standard  Aero  Corp. 


Calrulations  of  stnits  fomi  an  im|>i>i-tant  part  of  nirplane 
dcsijni.  TIr-iv  are  the  interwin^r  Mniis,  tlie  interior  win^  nUtyu 
tor  drift,  the  body  iKii^vrons  mid  the  body  struts.  There  arc 
also  the  Klnils  of  the  landing  gear. 

Tsnally  the  ItMigilu  of  theee  oieniliirs  :ire  known,  and  al»ii 
the  hvid  to  which  they  wfll  be  Bwbji  ■  the  latter  heinp  ob- 
taint<d  from  the  rtraas  djagmne.  The  pn^m  then  i»  to  find 
tbe  erosR-!«eetioiMl  um  tMt  will  enable  the  itiut  to  fatflll  (he 
eotiditiun». 

Struts  are  renrded  aa  eatniiiiu,  and  either  Batikine'i  or  • 
modification  of  fiiiler'a  IbmmHie  ia  tind.  Raakme's  fomnda 
for  pin^eonnefted  atrnta  m: 

P   f 


.1 


wham 


P  —  Crippling  load  of  struts  in  ponnda. 


.1     Area  i>f  iicetiou  in  sq.  in. 

/  =  Fibre  stre«.   5600  Ihayaq.  in.  for  apruee.    (R.  A.  F. 

Data.  I 

lbB./H).  in.  for  aah. 

L  =  Strut  length  in  inehes. 
A'  —  Least  radius  of  ):>-r!iti(>n  of  secliou  in  inches, 
a  B  A  eonstHut  which  deuenda  on  the  value  of  L/ic  See 
Rk-  1. 

The  restiltH  ol'  Hnnsaker'a  experimenta  on  »pm«e  atrnta  are 

given  in  lite  following  formnlae: 

For  pin-ronnceled  >lrutf 
P  L 

fj-  =  rem  —  4(J.5     when  L/k  is  less  than  70. 
ij  =  ?!Z^^  viwm  L/k  is  greater  than  70. 


tooo 


Vhi.  J     I  NIIKUSAU  8lKLT  <'H  VIM' 

Fur  uHx  in  tliitllDg  tbo  crlppllna  l<uiil  nny  «u<'  iiml  ii  iimtli  or  ■prtice  ana  a»h  •trniv.  Kxmuplo :  Find  Ibp  crippliw  load  a(  n  rlrcutar 
»Iirnrf  strut  one  IiicU  In  dlnmptcr  and  'i'l  Im  h'-«  l"nic ;  (iln  i  >>nri>  'H^  at  thf  oml»  U*"  th.-  11, .\  1"  .liitJi,  Thf?  dotted  lliw  snoWB  thi>  mi'ltimt  of 
prwwlnn^.  Start  at  tin-  lower  li  frliiiiKl  cnriH'r  ;i|  //  i".  IHin  viTtlonlly  until  Oie  unii  i  iirv.  fi.r  .  lii  !•  m  Ir.  r«ii'.hi'<l.  Looklop  at  Hia  ann  scnl" 
to  the  left  we  not?  that  tin-  una  <>f  n  tnu'  lnrh  rirrlr  l«  7*>ri  ki|  in  W<-  i>r<"ff<l  vtTtlrally  iilmic  our  II  lliii-  niilll  »■<•  rviKli  the  rninii"  ot  uyrn 
Uou  Utte  tot  rlrcJc*.  Tliea  project  burUoiititJIy  lo  l)»  tUiit  uutll  no  n  tich  unr  2.'i'iui-li  Jiu<'.  Now  ruD  v«tUcuI1}'  upward  tu  th<^  sprurr  liliiKrtJ 
_  .  —  -  xhca  pralNt  iMkrlaoBtaUy  to  the  left  uatll  the  tMroprr  iimni  line  la  reached.  In  our  caae  lt4a..7K6  an.  Id,  Tli«a  dr«p  Tertirnll; 
leiefhetr-  "   "   .  -i-^ 


iwsid  and  «•  < 


;  the  crtpplbv  lead  wr  viir  Mrut  le  8loO  ponmiK 
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RA.F.pATA 


£  it  Um  nodoliii  of  ebutidty  of  q>iiiee  1,829,000  Ibsysq.  ia. 
Ttw  other  symbols  are  as  before. 

The  romnion  i>roc<>dure  in  flaring  a  stmt  of  known  length 
to  resist  a  certain  hind,  ir  to  assume  an  area,  ealculnte  its 
radiim  of  gyration,  and  llieii  to  us?  one  of  the  above  formulae 
and  see  wliat  crippling  load  our  chosen  section  will  have. 
Tills  usually  falls  above  or  lulmv  mir  rt-iiiiircd  load,  and  so 
severnl  vahics  of  area  must  be  tried.  This  involves  much  coin- 
pututii'ii.  n:id.  in  order  to  «void  tbis^  tiM  foOowiBg  charts 

have  hwn  (■(instructed. 

Fi;:.  '2  ri|>n>8enta  a  universal  strut  chart  which,  iis  fh&nanie 
implif's,  iiijiy  be  used  to  find  the  cripjilin;;  loads  of  struts  for 
ai!>  'ii'i'tioii.  nintcriitl,  KMif,'th,  and  also  for  various  rnii  ro,  - 
nc</tiiiiis  such  as  muiid.  ll.vcd,  or  one  end  round  and  the  oiLier 
fixed,  and  for  any  exiicnrnentiil  data. 

The  sections  shown  are  stream-line,  aqu«re,  hexagonal,  octa- 
fonai,  and  circuhir.  In  the  vpper  ngbt-haad  comer  <^  the 


126  160   200  Z4«  ZOO  310  360 
1 


ASH  STMJM. 


\  FMmULh  USED  tM  C/^lTVllTlgy > 
-\^CRlfPLIN&  LOAP  fN  PflUNDS.Xfl---^^ 

F.  6250^  m 
A.  AR£^  OF  SECTION. 
L«  ItfiCTW  Of  STRUT 
( (f - Lf<ST  RADIUS  OF  OrMTION 


'0    20  X 


40  50  60  70  80  90  100  HO 
H    Of    STRUT  IN  IWCHES. 


Fra.  3 


— UtL    %  <70      -t  >  6500-  46  5  ). 


-r«K  \  <70 
I. 
K 


(r) 


P,  cRIPPtlXG  UjKO  M  PQUWPS 


•  lir-^l^  4^  jfr      ya-  jfr  iv*  ite-iw 

LEMCfll  IM INCHES  ::.f  iMKKC  SnaCZ  STKUTS 


roRMUi.a  USED  in  cfli-cuLAriON:- 
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CRIPPLING 


PlN-COrvNCCTCP  ENDS. 
Cl/RVeS  GIVE  VALUE  Of  'j> 


mmAJesBJimsajsim- 

CRiffLiwo  im-  -£fl- 


L-tEH&TH    y  STRUT  tN  INCHTS 
K-LMST  MPIVS  OF  gfflflliai''^57  P- 
-  \  a  -  CONSTANT  WHKH  PePCNPS  JHE 


zo'  30"  W  50'  60"  7cr  80'  so-  /«o-  //o-  A&  n  <r 
 LEw&TH  tw  iwmes  or  ocTW«oiir<iL  awwcc  cnuna 


Fia  6 


Fie.  8 


CRIPPLING  lO/^DS  or  flSH  STRm 
CH^NfV£tl.    -SECT  1 0^ 

PIN- coNf^Ecreo  Ewos. 


C«|PW.Iiy&  t6^P  IN  PWNPS' 


ran 


^.  HWCW  OF  iflCTIQH 
L.  LCNOTH   Of  SfKuT 


as  CWST/^NT  WHICH  pEPEWgS 

MU(£. 


elitrt  there  are  plotted  experinwBtal  naulto  «f  B.  A.  F.,  GmA, 
Mid  HoitMlrar.* 

Froin  this  nniranal  cbut  spacial  efawlB  my  In  eooatrnctad 
wUch  show  at  a  glmce  tli«  mw  of  ttrat  mmwry  for  •  given 
load  Mid  length. 

TbeK  on  represented  in : 

Fig.  3  for  square  asli  seetions:  R.  A.  F.  data. 

Fig,  4  for  square  spnice  s<'ctiiiiis :   HnnBaker  rlntn. 

Fig.  5  for  8(rearo-line  spruce  sections:   R.  A.  K.  data. 

Fi(j.  G  for  octflKoiinl  !*|iriK-e  sections:    K.  A.  F.  liata. 

Fitr.  7  tW  c'kaiinel  a-nli  sections:   K.  A.  F.  «lata. 

All  of  tbiM  Figi.  3  to  7  indnaiv^  arc  for  ptn'Conncelcd 
onds. 

The  chunni'l  >cctii)ii  vliuuii  in  Fip-.  7  luid  S  is  vitv  liitiTctit- 
inp.  A<*  is  well  kimwu,  the  luii|,'t'roiis  ot  the  body  ure  often 
'•luiJiiieled  out  for  lif,'hln«w.  The  section  shown  is  l^i  in.  sq. 
iish.  Tlw;  leail  rmiiiis  of  fryratioii  occur-  ahrnit  the  axis  XX, 
Fip.  8.  The  various  clmrm-tfristHs  n(  (  iis  -cciioii  are  shown 
ill  Fig.  8,  and  if  we  take  these  \alm>  .li  ana  and  rndiiix  of 
^jyration  iiiid  use  them  in  the  iini\('rsal  chail.  we  may  con- 
st ruet  Fig,  7,  which  shows  lb«  deptli  ol'  channeling  for  anj^ 
length  and  load. 


rt.  A.  F.  Data,  Ftiaht,  O.  I   is.  IBIM,  |i 


IH-.l 

«35. 


< 'lark's  Dmtn,  AeriatAoe.  Aug,  7,  1810.  p.  um. 
Uunnker'a  Datm,  it  artel  Aft,  Ans,  Itt,  1910.  aBd  Avumw  akd  AKIIO- 
MAmcAL  BHoiNnKiNO,  Imt  19,  iai7,  jk  MS, 


Corilroli*  ami  Control  Surfaeci* 
In  titt  article  on  "  ContrulM  and  Control  Surfaces,"  by  \V.  J. 
Waterhooae,  printed  in  tlia  Baptcnber  1  iviie  of  Avumw 


\M»  .Vkrox.mtical  F.NciNFEfiiKt;,  the  "dotted  half  cireles" 
lel'erred  to  under  t-ie  snhjeet  of  "  Hiiig«s "  were  ouittcd. 
They  appear  in  tlic  illustration  printed  herewith. 
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The  Shaping  of  Airplane  Propellers* 

By  EVank  GaldweQ 


After  the  iirojiellcr  has  been  glued  up  it  will  usually  be 
found  tliAt  the  ^ue  has  a«t  in  about  twelve  houra.  The  pro- 
paOer  majr  then  M  removed  from  the  clamjiii. 

When  the  propeller  ia  glned  up  tbe  boards  will  nearly 
always  be  distorlttl  aoneWMt  90  that  strains  in  the  wood  will 
be  introdueed  from  thin  aonrea.  Additiooal  strains  are  intro« 
4need  fiom  tbe  dryintr  ont  of  the  noirtwie  in  the  glne.  For 


Fia.  1 

UACiiiHr:  FOB  RoL'CHiKC  Propem.f-rs  With  Moixik  and  Biut 
Drive.   Th:h  Ma<  hink,  Like  that  Shown  in  Fhj.  2,1b 
A  FoRu  or  HouTER  AND  IS  Manipulatko  EmnBEbT 
BT  Hamol   Ith  Suocbbb  Dbpbkdb  SomnrvAT 
oir  TKK  SnUf  or  thk  OnouxOB. 


this  nasun  it  is  COBSidercd  good  practice  to  let  the 
stand  about  a  week  before  roughing  it  out. 

Where  the  prOfMUer  lias  been  glued  in  step  form,  tbe 
rough  shaping  is  usually  done  by  BieanB  of  a  dupUcatiflff 
uiaihine  or  by  some  torm  of  router.  A  good  maay  of  thase 
have  been  built  and  some  of  them  are  Bbown  in  tbe  aoeom- 
pnujiug  sketches. 

Fi|;.  1  efaows  a  rather  crude  form  of  rough  shaping  device 
which  seems  to  work  very  well. 

Fig.  2  shows  •  form  of  cutter  (hat  is  said  to  h»ve  hocn  need 
in  Bigland  for  nmgb  ahaping  propelled.  {AtrmumHetf 
Not.  22,  1916.)  The  Engliah  denoe  appears  to  have  been 
bttilt  up  especially  for  propeller  work. 

There  is  a  tool  already  on  the  mnriket,  however,  made  by  tbe 
U.  8.  FJeetrieat  Tool  Co.,  Cincinnati,  0.,  which  ia  adaptahto 
for  this  work.  This  tool  preferable  to  a  Cutter  oa  a  flexible 
shaft  as  the  greater  inertia  of  the  tool  shown  preveots  it  froo^ 


A 

PlO.  3 

FOUU  OP  PHOPELLEB-pHAPIVr.  Machi.vk  Mam-faciobeb  BT 

WaMCIN  &  Co.  or  Lkk'kstkr,  Kxr.LANi).    Tug  SbROH 

18  Okly  Intended  to  Illvstkate  the 

Principle  op  Operation. 

A,  iMtf  straw  and  not  fgr  loosltudliuU  feed;  B,  wayi  (or  torn- 
attHStaal;  O,  lever  to  cam  far  crew  CMd:  J>,  w«r«  for  craas  fMd;  t, 
Stft  Mrt  to  cutter;      lonree  of  poirar;  O,  equalblna  Uak  to  mala- 

tsln  onlfonn  dUtaoce  IxHweeo  cutter  and  fulae  roller;  B,  pirot  of 
guide  roller  support;  /,  plvnt  of  cutdT  Kiipport:  J,  ahroud  for  cutter; 
Ti,  cutter;  L,  guide  rciUor ;  U.  propeller;  X,  (am;  "  ..  .- 


iinkngp  to  keep  asM  •!  proMltar  ase  fom 

blade  to  be  Mpt  MSlly  BMia«Blal 

rollfm. 


in :  O,  equnlUiog 
waleb  'WM  the 


jumping  or  makiiig  s  wavy  eat.  An  atteni^  has  been  made 
to  use  the  SBBte  appenitns  nr  saodiiigbut  tha  hss  been  nnsat- 
isfaetoiy,  as  the  sand  ndl  has  a  tendw^  to  jump  and  (nodnee 
rough  work. 

Fig.  3  shows  an  automatie  propeller  shaping  ouehine  mano- 

fartured  by  Wadkin  ft  Co.  of  Leioester,  Engfamd.  Uttfe 

information  is  available  aft  to  what  results  this  inaehine  Ims 

!  1  !■.    'Pli(_-  cutting  strokf      .-iiriis-.  ti ')l:idp  with 


Fig.  2 


fiiOM  \  !/i(inr  .In;  (  kanl  hv  Mkaxs  of  a  ! 

}>l'l;iNO  SttSI'K.S MON"  IS  I'ltlMTHREI)  TO  A  Pt'LLKV  AND 

CorsTKfiwKit,!!  r.  AS  I  r  Is  I'ursn  in  Piial-I'ice  TO 

GUE  ClkK  \TM(   FHttUOlI  (}}•  .\Ir)Vi;i[ENT.  In 

I'A.^r,  '.iji  rKii.jxii  Is  AS  liiiiii  AS  l.j  Ft. 
TUh  Jib  Ckane  Mav  He  tlMrrxED 
»XD  THE  Spring  Srsi'EinwD 

DiBECT  FBOU  TUB 

Cnuvs. 


\ 

SlSl'KNKED 

1 

 1 

i 

Fia.4 

HoBOOMTAb  PaoiEcnoK  or  thr  Propblleb  Laid  Odt. 


•  Till)  present  artli-li>  N  tin-  siN-ond  of  a  aerlen  flnaHnjr  with  the 

n n-l  r'i(  tlMii  ,if  ail  i  hiii..  ].r-.ii'  jlrr>  which  Ijji^  Im-iti  ii.ut  :lLMtitl  liv  llli 

•Btbor  IV  .AvuTioM  *M>  Akmonai'tical  BKUiNBaaiHo.  tlie  ar»t  article 
BaviBK  asBMicd  la  the  lanit  of  May  1,  UlT. 


Block  Sawr>  Out  io  Shape  ov  the  HOsudmtal  PMMMnov 

AMD  1UB  VBBTICAL  PBOJICnOX  Is  LUD  OOT 

FOB  WOBDini  Dowv  vo 
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a  longitodiittl  mtnoM  at  the  end  of  eadt  atmkeb  Tlie  ootting 
sferoke  ot  mcfain«  built  la  tldi  eoootiy  hu  bMB  tHaog  tM 
blade  with  a  «nm  fMl  at  the  cad  «f  tiM  stnte. 


UMd  when  the  propellw  haa  been  gbied  togetiier  in  the  form 
of  a  falook. 

Fug.  8  ahaiis  a  iHafrannatla  Aatdt  of  a  maaUBa  vUeb 
haa  bem  aaed  in  tide  eonntty  for  dupUcatiBg;  TIm  maeUna 
ta  ptoviM  with  •  guide  roller,  wfaidi  foDa  OB  a  foim  af  the 
ibapa  of  a  prqpelter,  and  of  a  cutter  bansf  the  i 


FMw  6 

Thb  pATTBUf  PDR  Obtainixg  Guide  Lines  pob  Sawimo  Oot 

THE  Back  op  the  Propeller. 

TlilM  sketch  shouM  1h  considered  wllh  Klgs.  5  «ntl  7.  Tlic  flat  pl*fe 
of  tho  propc'llor  suutil  <>u(  iiloug  tbr  Hut-  i<nowD  In  the  rlKbt  blade  ot 
FIk.  S.  Jl  pMUn  tiiiiiMr  to  tli«t  bImiwd  tn  Wig.  0  to  tktn  Mw«l  «at 
tor  M«h  rtitlffu  ud  tlic  B'tiiiM  sk  tackMl  to  tat  Mwk  of  tbc  HMk. 
Tbi*  •otUH  tte  Mw  MB  to  obtain  avmllZH  oi  Aowa  to  Hg.  T. 


Pio.  7 

Figs.  4,  5,  6  and  7  show  the  method  of  la>ing  on 
XDOgtapfomiDf  the  propdler  on  a  bandaaw.  This  met) 


and 

iri  IS 


Fio.  8 

aa  the  «nida  voUw.  PanlM  mo&m  af  Oa 
guide  and  the  antter  is  obtained  h^r  neana  of  two  horiiontw] 
waan  and  two  vertinl  wnya  Tina  maebiiia  will 
witfi  a  t$xt  deprfp  of  i>re«iaioa»  but  la  too  ifow  and 
too  mneh  aatting  up  for  prodnetion  woifc. 

Recently  a  few  propeUers  have  been  roughed  out  on  o 
machine  whom  operation  is  about  the  same  as  that  of  an  axe- 
handle  lathe.  This  machine  produces  very  nice  work,  appar- 
ently, and  may  develop  into  the  moat  practical  machine  yet 
brouplit  out 


TheJPaul  Schmitt  Airplane 

By  John  Jay  Ide 


The  Panl  Sehtnitt  airplane,  one  of  the  Unseat  French  tmctor 
biplanes,  ia  distingidebed  bjr  a  veiy  ingfeniotis  means  tor  vaiy- 
inp  tlie  angle  of  inddenoe  of  the  wings  in  flight.^  Before  pro- 
ceeding to  describe  the  means  employed  to  obtain  tida  rcanl^ 
the  disadvantages  uf  the  fixed  angle  of  inddenoe  may  be 
brietly  dwelt  upon. 

It  is  easily  proviMl  that  in  horiz4intnl  fli>;ht  niaximnm  eflS- 
oii-ncv  <-an  be  iilitaiiieil  only  at  thp  ttyu-n]  at  viliich  tlu;  luai-hine 
flies  with  ila  body  iutriisunlal.   Any  vaiiatKin  u£  !>pe«d,  in  the 


ifETBOD  or  AiASBiiro  AjfdVR  or  Tncidevcr 

<  :i—  .il  a  conveiilional  airidniic.  raiiM-  a  i  ii;)Mj.'i'  of  tlie  living 
nii'-'U'  II!  the  whole  iiiachiiie.  Tlins  tlie  line  of  flif»hl  is  ni» 
loiii^>r  parallel  to  the  renter  line  of  lite  body.  CoiiMipienlly 
the  air,  instead  of  dowing  snHHithl^-  along  the  body  and  caus- 


ing skin  frietion  only,  strikiv  it  at  an  angle — ^at  higher  speeds 
on  Utp,  at  lower  apeeds  on  the  bottom.  In  both  enites  loH  of 
eiBdcnqr  ia  the  mnlt. 

Let  na  anppoea,  for  anunple,  that  a  machine  flying  with 
ita  bodjr  boxiBontd  will  maintain  a  boriaoDtal  fligbt  para  with 
ita  enguia  ronaing  at  thrce-qnarter  maifininm  qtaed.  Now,  if 
wa  latrtaM  the  apeed  of  the  engine  to  the  Unit,  *a  ahall  bam 
to  deerease  the  an^  a£  incideBee  in  order  to  maintain  a  bori- 
aontal  flight  path.  Otherwise  the  machine  will  start  to  gain 
altitade.  As  the  angle  of  the  wings  relative  to  the  body  is 
fixed,  we  are  forced  to  clrnnge  the  attitude  of  the  whole  nia- 
ehiiie.  i.e..  Ily  "  tail  high." 

I  ikewise  for  low  speeds,  thi'  en(;ine  is  llirollled  down  and 
the  anjrle  of  ineidenee  ineiea-M?d  by  (lyinu:  with  the  tail  low. 
This  position  is  always  danuerotis,  lis  a  tiiil  -li<!o  may  result 
from  'IkI'Icm  l.iihire  t>f  the  power  planl.  l  i  In  -e  nl  llic 
Panl  SrhmiK  aiildaiif.  Iiowevi-r,  the  hi.ii\  <;i!.  in-  niiiintaihcil 
hori/.oiitjil  al  all  •-ict-d.s  by  .^iliiply  ciiaiiL'inL'  ihi-  aiii:!c  ol  itn- 
win}?^  to  suit  eoiiiiil  inns.  The  riii-tiHiii  i>l  ai-cuiiijilisiiiim  tins 
is  shown  in  the  sl;<  ii  li. 

The  two  main  |ihiues  ;o:iii  a  unit  eiiliii'l^  ilis'isii-t  from  the 
b«iily,  wbieh  passes  lielvveeii  lli>'  plai.e-  will.nu"  tnui-hinfl 
either  of  tlieni.  Tlit  v  air  n .iii,f<U'i|  lo  the  body  liv  iiu-aiis  of 
a  tiaii~\risi  luliulai  --liatl,  irsiint;  in  hall  beiiriiipi  on  a  jtair 
ot  i:ivi  rti  (l  \  -laiiehioiis  anil  bolteil  at  their  lower  ends  to  the 
iippi-i  |.iii:;i  THUS  of  the  lioily.  The  ends  of  the  Ininsverse 
shaft  are  niriiily  altaelied  lo  two  steel  tuhes  plae<'(|  fore  and 
aft  between  the  front  and  rear  interplaiie  sti  iis.  These  four 
struts  peas  tluough  the  body  by  means  of  slots  in  the  cover- 
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tag  ai 


and  an  cooiMatcd  tranncrwbr  at  top  and  bottom  by  oUiar 


Ftont  the  above  description,  it  will  be  seen  that  the  wings 
conM  rotate  around  the  transverse  axis  until  the  interplane 
struts  llnutly  came  in  rontai't  with  members  of  tiie  l)n<ly.  They 
are  prevented  from  doing  this  by  means  of  a  large  nut  work- 
ing OB  a  threaded  ibaft  bociM  on  ball  baaxiae*  and  atta«had 


at  a  vide  raago  of  naoda.  The  Patil  Sduaitt  abrplaaa  can 
also  dhnb  verf  qmdcly;  it  eaa  ria»  aftar  a  wy  abort  nm 
with  the  tail  high,  a  most  valuabU  feature  for  aaaplaneo; 

and,  finally,  its  wings  can  be  made  to  exerase  a  powerful 

braking  eflfect. 

Apart  from  the  variable  incidence,  tliis  machine  ia  intcreat- 
ing  on  aoooant  of  tba  fact  that  it  ii  bnilt  piaeticaliy  tbroagb- 


looiitndiaaUy  to  ilie  floor  of  tha  body,  niawitii 
by  two  pivota  to  a  pair  «t  interplano  ttnita. 

On  a  prolongation  of  tho  longitudinal  shaft  behind  the  rear 
bearing  are  moonted  two  eoucentrie  sprockets  from  which 
chains  pass  to  two  faandwheels  in  front  of  the  pilot.  Rotation 
of  the  large  wheel  oanaes  the  shaft  to  revolve  slowly  while  the 
— n      ig  faarad  ao  that  a  more  rapid  i  *  ~  ^ 


wA  of  ateei.  The  body  ia  built  ip  uf  aatogenaaaly  wddcd 
■tad  tnbaa.  From  tbc  noao  to  a  point  juat  bafaiod  tba  aeats. 

it  is  of  rectangular  section  ;  to  the  rear  of  this  the  lower 
longerons  converge,  thns  forming  a  triangular  aeetiiMi.  The 
elevator  ia  very  large  and  partly  balanced. 
Behind  the  160  hp.  Le  Kboue  engine,  mounted  between 
ia  die  bow,  an  plaead  tbe  tanka.  To  tbe  nar 


As  the  throa<kd  shaft  rotates  to  left  or  right,  the  nut  is  dis- 
pla*  i  ii  r  irrnird  or  aft,  and  with  it  the  lower  on(is  of  the  inter- 

£la:  1  :  n  u  to  which  it  is  pivoted.  The  amount  of  movement 
such  that  the  main  planaa  awiog  tbroni^  a  0  to  12  deg.  are. 
By  adtidily  vaiyiiig  the  power,  the  machiBe  ean  be  flown 


at  these  is  tho  extremely  large  nas.-ior.L'er  cookful.  and  still 
farther  baek  is  the  pilot's  seat.  In  front  of  him,  in  addition 
to  the  hand  wheels  mentioned  above,  are  the  controls,  a  wheel 
operating  the  aUerons  and  elevator,  and  a  foot  bar  for  tba 
rudder. 
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Fog  Conditions* 

Bf  Bbjor  6.  L  Taylor 


Fogs  limy  Ik'  iliviilcd  into  two  kinds  -tli;isc  wl.ii  li  consist 
of  small  iJrop*  of  water  wliicli  have  bet'ii  [iri>  ipiiai.  .1  iruiL 
vapor  ill  the  air,  and  tliosf  which  f(ni<i-,i  uf  sumki  ur 
particles  and  occur  only  ii;  large  towns  or  in  inaiiuliuLuring 
oistricts. 

Two  conditions  ure  necessary  fur  the  fi-riiiatioii  of  a  Knioke- 
fi)^ ;  lir-liy,  the  wind  \elu<'ily  near  tlie  Krouiul  must  be  very 
small,  'io  tlial  the  air  may  eolket  enougli  smoke  lo  form  a  fog 
while  |ias<iiig  over  the  tow:i:  and  secondly,  the  air  near  the 
grround  nmiit  be  relatively'  cold  compared  with  the  air  higher 
lip  for  a  panod  waftdmOy  long  to  coUeat  anoogh  smoke  to 
furm  a  fog. 

The  relative  foldncs*  of  the  air  near  the  ground  has  the 
effect  of  atopping  the  formation  of  vertical  currents,  which 
woidd  tend  to  dttpers<.>  the  smoke  upwards.  When  the  air 
OMtr  th«  groUlUI  ia  eold  the  fog  is  therefnre  confined  to  a  com- 
paratively tUn  bqrar  close  to  the  gro<in<l  This  condition 
confines  the  oecurrenee  of  smnke-fogs  to  the  winter,  for  it  it 
only  at  that  time  that  the  ground  is  rold  for  a  siitliciently  long 
penod  to  allow  enough  smoke  to  collect  to  form  a  fog. 

When  verv  light  winds  occur  in  the  gummcr,  the  vertical 
eumnta  in  the  iwtime  carry  the  smoke  into  the  higher  layers, 
where  the  wind  is  osaally  »tron8U|  to  that  the  smoke  gets 
earned  awaj.  QenMioBafiy,  hgwever.  the  wind  ia  ▼an  jifht 
throaghoat  the  whole  oftbe  flnt  6,000  or  7,000  ft.  UiM 
rase  the  aawlM  is  carried  by  the  vertieal  eomnls  during  the 
day  up  into  the  upper  layers,  bnt  it  ia  not  eairied  zjglit  nw^. 
1 11  t  \m  wtf  it  ttttm  a  haze  which  is  somatiiaas  saflhisHtiy 
ot>a(|ue  to  oteeure  the  son,  though  it  ia  nowbera  tMA  enooip 
to  be  called  a  fog. 

A  much  more  frequent  source  of  fogs  is  the  condensation  of 
wstter-vapor  in  the  air.  The  condensation  is  due  cither  to 
cooling  or  to  the  mixture  of  two  masses  of  air  at  different 
tetiipcraturi's  and  eontaiinni,'  ditTeieiit  aiMouiil-  ot  u aiiT-vapoi . 

At  any  temperature  nir  can  only  contain  a  certain  propor- 
tion of  water-vapor.  When  it  has  this  pro[)i)rtion  ituxed  with 
it,  it  i.s  .said  to  be  saturated.  The  amount  of  water-vapor 
which  air  can  hold  dcjicnds  on  its  temjieratiirc ;  the  liigiier  tlie 
temperature  the  greater  the  amount  of  watcr-vaj)or. 

A  frequent  source  of  condensation  is  tlie  cooling  which  takes 
place  in  a  rising  current  of  air  owing  to  expansion.  This  is 
tlic  most  frequent  cause  of  clouds.  A  fog  on  hiirh  land  may  be 
due  to  the  foreini^  up  of  air  from  lower-lying  land  by  the 
contours  of  tl.e  trronnd,  but  a  fog  of  this  nature  is  practically 
the  same  thing  as  the  lower  surface  of  a  cloud  into  which  the 
high  land  is  pnijeeting.  Such  a  fog  would  make  flying  impos- 
sible, but  even  if  low  cloud  did  not  come  right  down  to  the 
ground  so 
impossible. 

The  chief  factor  which  determineB  the  tem|)erature  of  the 
air  near  the  earth's  surface  is  the  temperature  of  the  surface; 
and  nearly  all  fogs,  both  on  land  and  at  i^ea,  arc  due  to 
changes  in  the  temperatnre  of  the  earth's  surface  imder  the 
surface  air;  but  there  is  a  great  difference  between  the  Isod 
and  the  sea  in  regard  to  the  way  in  which  this  change  majr 
take  j>lace.  Out  at  Sea  tiie  temperature  of  the  air  seldom 
di<Ten>  by  nmre  than  one  or  two  degreea  fron  that  of  the  sea. 
The  temperature  of  the  sea  is  ouj  altered  wj  slowly  by 
beat  taken  from  or  given  to  the  atmoaphere,  and  tfao*  is 
practically  no  daily  vaiiatioo  in  flis  tsmperatars  oC  the  sea 
sorCaeek  The  only  way  in  whieh  the  tenpentue  of  the  ass 
ander  a  gtven  anas  of  sir  may  alter  ia  by  the  motion  of  the 
air  fifou  a  plaes  where  the  saa  is  hot  to  »  pisse  where  it  is 
eold,  or  evoe-Mrso. 

Ia  the  esse  of  the  bnd.  the  tcraperatnie  of  the  surfsee  of 
the  ground  may  vary  rai>idly  through  a  large  range.  Changes 
in  the  temperature  of  a  given  mass  of  surface  air  are  due  much 
I  to  changes  in  the  temjieratnre  of  the  ground  at  one  place 
to  movement  of  the  air  over  ground,  the  temperature  of 
which  Tarics  from  place  to  place.  The  temperature  of  the 
gronad  depend.s  on  a  great  v;iriety  of  different  causes,  such  as 
US  amount  of  cloud  (for  cloudis  prevent  the  ground  from 
eoeUag  at  night  or  heating  in  dqrtime),  the  valoaii^  of  the 


rigbt 

ground  so  as  to  fbna  •  tog,  flying  wooM  still  he  praetieslly 


the  temperature  of  the  ground  Cor  the  last  day 

implicated  and,  unfortuDstcly,  the  most  freqaeat 


wind,  and 
or  two. 

The  most 

cuubc  ol  tog  fiirmation  is  the  cooling  of  the  ground  by  radia- 
tion to  tlie  sky  at  night.   This  is  the  kind  Off  fog  with  iriiieh 

flying  men  are  chully  <'onciTncd. 

It  is  a  ir.atti'i  ol'  cotnnion  <ihser\ation  that  fiiL'>^  o'l  iir  with 
light  wiiids  Ol-  111  ealuLs.  and  that  they  usiia^ly  uj^a'.ir  when 
the  sky  is  clear  of  clouds.  Tliis  suggests  tiuit  they  ;ii>'  fur:iied 
during  the  night  on  the  spot  nt  whicli  they  are  nb-:er\''d  in 
the  moruing. 

To  Und  out  how  far  tlii^  is  true  and  what  wirnl  '.tlocity 
prevents  the  formation  of  !  il-.  1  i  x.iL:jjned  all  the  fogs  A-hicli 
formed  in  the  night  and  were  observed  in  the  mornini,'  ai  Kew 
in  the  five  years  1900-190.').  This  leaves  nuw  y  I'o^-s  unac- 
counted for,  because  meteorologists  make  their  observations  at 
about  7  a.  m.,  and  many  summer  fogs  have  cleared  off  by  that 
time.  The  wind  at  Kew  is  registered  by  self-recording  iustni- 
ments,  and  is  tabulated  every  two  hours.  For  convenisnes  I 
have  divided  the  wind  velocities  into  four  classes. 

In  the  flrst  class  are  included  all  the  occasions  when  the 
wind  velocity  waa  hetween  0  and  3.3  nupJi.  The  seeoud  class 
eontains  winds  ftrom  3J  to  6.6  m.p.h.,  the  third  winds  finm  BuS 
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to  and  the  fourth  winds  from  9.2  to  13.6  m.p.h.  At 
4  p.  m.  on  the  afternoons  of  the  70  nights  on  which  fog  was 
reported  during  the  period  1900-1905  there  were  examples  of 
winds  of  each  of  the  four  classes.  The  actual  number  of  cases 
in  each  of  the  four  classes  are  shown  in  the  first  column  of 
figures  in  Table  L  At  6  p.  m.  the  evening  calm  bad  set  in» 
and  it  will  be  aeen  on  looking  at  the  sssond  eohimn  of  flgues 
in  Table  I  that  there  were  onhr  two  esans  in  five  yean  in 
wUcfa  a  wind  of  92  miles  per  hour  or  awrs  at  0  p.  m.  was 
followed  hy  a  fog  during  the  night.  At  8  p.  m.  the  wiad  had 
dropped  still  further  on  the  fogn  aJghtad  So  that  than  were 
only  two  casta  ia  the  five  years  inien  a  wnd  «f  own  than  6.5 
in.p.h.  was  foQdiwed  by  nig  dnring  tfie  nghk  At  10  p.  m. 
there  wen  still  two  easm  in  the  thinl  daaa^  while  there  were 
ten  eaaes  in  tbs  acoond  dass. 

T»m.E  I 

Frwioenciea  ot  wind  ol  varloua  •tivnxtba  at  4  p.m.,  6  p.m..  8  p.m.,  klid  mid|^b|tt  M 
thf  70  OMaaincia  whn  foe  waa  icport^l  in  th«  night  durinc  thx  ymn  lOOlKISOS: 


Wiad  Vdpcitr. 
0—3.3  ra.^.b  


3.3-^.e 

6.&-0.2 

0.3—1.1  a 


4  p.ra, 
24 
23 

.  la 

7 


30 
13 

2 


8  p.m.  10  p.ra.  Mladt. 

M)        n  «2 

18         10  S 

I           2  3 

1           0  0 


It  will  be  seen  that  Table  I  can  be  used  for  forecasting, 
because  if  "  im  fop "  had  been  predicted  at  Kew  evcrj-  time 
the  wind  at  S  \>.  m.  wa.s  greater  than  m.p.h.,  only  two 
mistakes  would  have  been  made  in  five  years.  We  might  also 
have  predicted  "  no  fog  "  every  time  the  wind  at  6  p.  m,  waa 
greater  than  f.2  m.p.h.,  and  again  we  should  have  been  wrong 
two  times  in  five  years;  but  since  there  were  more  occasion'^ 
when  the  wind  was  greater  than  5.5  m.pji.  at  8  p.  m.  than 
there  were  when  it  was  greater  than  9.2  ni.p.h.  at  6  p.  m.,  it  i~ 
evideDt  that  we  should  have  made  nunv  etnieet  propbeeiea  by 
ai^g  the  wind  at  8  p.  m.  than  the  wind  at  6  p.  m.  That  is 
to  aay,  the  8  p.  ai.  eriterioa  that  the  wind  mast  he  leas  tlwa 
as  m.p.h.  gives  riae  to  fewer  "  fslae  alarma,**  whea  flie  posrf* 
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bility  "f  tog  is  iirt-<li<  ti<l  and  no  fog  follows,  than  the  6  |>.  m. 
orit»'rion  that  the  witul  must  be  less  than  9.2  tn.p.h. 

HeasDiiiiij,'  in  ilit-  sjiiiu'  way.  I  found,  on  cvaiiiiiiing  the  Kew 
reionlK.  that  (he  wind  at  8  |).  ni.  wa«  a  better  criterion  Uuin 
the  wind  at  10  p.  m.  It  seeni.«i,  therefore,  that  a  fog  forecaster 
would  do  better  by  obstivinfr  the  wind  at  8  p.  m.  than  by 
olKen-inif  the  wind  either  before  or  after  that  hour. 

After  rejectijig  all  ni^hls  when  the  wind  at  8  p.  in.  is 
greater  than  5.3  m.p.h.,  there  remain  a  large  ntunber  of  ni^ts 
when  fog  does  not  form.  In  many  of  thew  cancs  tin  is 
covered  with  clouds.  The  earth  does  oot  cool  by  mdiadon 
under  these  eonditions,  and  eonaequently  the  mrfiwi  air  doea 
Mt  cool  dtber,  so  that  a  fog  is  nol  to  he  expMfad.  U, 
howar,  aU  nights  when  the  skj  is  oorerad  with  cUwds  at 
8  p.  m,  or  aaylater  time  is  the  night,  he  rejected,  then  staU 
remain  many  cases  of  calm,  dear  nights  during  which  no  fog 
forma.  The  question  which  moat  be  looked  into  is,  therefore, 
why  fo^  Bonaetimcs  do  _fbm  and  ■oowtimes  do  not  on  calm, 
dmi  mghta.   How  is  it  fbat  on  two  nights  which  appear 
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Two  pos.sible  e.\plntiiitii>ns  al  oiicf  sii^jiresl  theaiM'lvf-s — 
either  the  ground  is  so  wnrm  tlmt  the  temperature  cannot  go 
down  enoufrh  tn  imiduci'  a  ti  L-  v.  hen  the  air  lias  the  normal 
amount  of  Inimiiiity  or  tiie  air  »<i  dry  that  a  t'off  would  only 
be  prodnced  if  the  fall  of  temperature  durintr  the  night  were 
much  greater  than  is  usual  on  ealm,  clear  nights.  The  first 
of  these  is  very  difllmlt  lo  deal  with,  depending  as  it  does  ou 
meh  a  complicated  aeries  of  rauses.  The  second,  however, 
aawna  to  be  the  more  inporiant,  which  is  fortunate^  bemiw 
it  is  certainly  more  easy  for  a  forecaster  to  take  aoeoant  of 
the  dryness  of  the  air  than  to  take  account  of  the  eooditiona 
whii-h  govern  the  temperature  of  the  ground. 

In  order  to  predict  whether  tog  ia  Kkely  to  a[>|>ear  on  a 
calm,  clear  night,  it  ia  flrat  ■eewaaiy  to  pmdict  the  amount 
ta  ■wlUk  the  tanperatnre  ia  VkAf  to  fall  in  the  night,  and 
then  OM  mut  nanmre  the  anoant  of  wateMrapor  in  the  air 
aad  And  oat  whether  the  pedieted  fkil  ia  tenpentnre  ia 
gnat  enooi^  to  produce  a  log. 

At  iirat  aqiht  the  aeamd  of  these  aeems  to  be  a  qmation 
wbiib  eoold  be  eolved  by  purely  physical  reasoning.  The 
ettreme  figlitness  of  a  wind  dnnng  a  fog  suggests  that  the 
occurrence  of  fog  at  anv  place  ia  doe  to  the  eooling  of  the 
ground  in  tlie  ueighborbood,  and  not  to  a  mist  wmdi  has 
rolled  over  from  aomcwhere  else.  When  stagnant  air  is 
cooled,  one  might  expect  the  pro|>ortion  of  water-vajior  con- 
tained in  the  air  to  remain  constant  till  the  fog  begins,  when 
it  would  decrease,  owing  to  the  fact  that  some  of  the  vapor 
bad  been  p:i'i  i|iiti>ted  Jis  dro])S. 

On  exaiiiiiiint:  the  Kew  records  I  toiind  that  on  fo^^Ty 
niglits  the  vaptir  pn'sMire  remained  cou-^lnnt  Inr  u  time  and 
then  began  to  decrea-^e.  In  Fip.  1  will  lie  se<  ii  a  eurvi'  wliieli 
represents  the  niean  vapor  presMiie  on  lui,'gy  niL:lit!;  in  the 
summer,  It  will  be  seen  tluit  iliis  intve  shows  the  char- 
aclerisli  n  :i  rred  to.  Trikui'.-  t\ii^  .•!>  evidence  that  the  vapor 
pre.s8ur»'  reimuns  constant  till  tiie  fog  forms,  I  next  ftrncecdpd 
to  calculate  how  much  the  temperature  would  liave  tn  diop 
after  S  p.  m.  before  the  air  became  .saturate<l.  I  then  com- 
pared the  actual  amounts  by  which  tlic  temperatures  at  Kew 
lm<i  fallen  after  8  p.  m.  on  clear,  calm  nights,  and  found,  to 
my  surprise,  that  the  temi>erature  of  the  air  near  the  ground 
falls  below  the  dew-point  at  8  p.  m.  nearly  every  night  when 
these  conditions  hola.  It  ia  evident,  therefore,  that  tlic  vapor 
pressure  must  decrease  on  non-foggy  nights  as  well  as  OO 
foggy  nights.  I  examined  the  clear,  calm  nights,  when  Cog 
did  not  nrm  at  Kew,  and  found,  as  before^  that  the  vapor 


pressure  of  the  air  near  the  ground  remains  constant  during 
the  afternoon  and  evening,  and  begins  to  decrease  at  aboot 

10  p.  m. 

Id  Fig  2  is  shown  the  curve  which  represents  the  mean 
vapor  prcsnore  on  non-foggy  nights  in  summer.  The  decreaae 
in  vaftor  prewure  is  evidently  due  to  the  deposition  of  dew  oit 
the  ground.  The  cold  up-currenta  which  rise  from  the  ground 
have  deposited  some  of  their  moisture  on  the  ground,  and  are 
theN&m  drier  than  the  dowo-eurrenta.  Wbca,  therefore,  the 
temperature  of  the  air  in  owtaet  with  tiis  ground  falls  below 
the  dew-point,  the  vapor  pnamN  of  the  air  above  it  begiiis  to 
fall*  and  the  qtiestion  of  whether  a  tog  ariaes  depends  on 
whathar  niztnres  of  the  iqi  and  dOwn-eoncnta  are  eapaUa  of 
tofniBg  fog.  If  w  ktmr  the  exact  coByesHkaa  of  the  op 
and  down-eorrenti^  aod  alao  the  proportitma  of  CMh  in  aoj 
mixture,  we  could  find  oat  wlisther  tog  nanits  by  the  ass  «f 
the  diagram  of  Fig.  1. 

In  Older  to  find  oot  from  the  known  physical  properties  of 
air  mixed  with  water-vapor  how  much  below  the  dew-point  at 
8  p.  m.  air  must  be  cooled  before  fog  is  produced,  we  should 
have  to  know  all  about  the  up  and  down-currents  which 
iiiiiisMut  the  coldness  from  the  gruiind  to  the  atniosidiere.  and 
also  all  about  the  vertical  distnhuliori  of  tlic  (eiiiperature  and 
humidity. 

It  is  obvious  that  forecasting  cannot  jin  rnij  i  n  tliese  lines, 
i  \ui\i  llurili.n'  tried  l<j  lind  out  a  siiiijiJi-r,  ainre  empirieiil 
methdfi  ot  loieea.'^tuig.  It  is  well  known  li  at  ilie  lemfiprature 
fall^  more  rapidly  on  warm  siiininer  evi  iiii,"-  iIihu  it  iln-^  m 
the  winter  Viiwn  it  Ls  cold.  SiijipoM'  that  we  make  obser- 
vations at  8  p.  m.  and  that  we  know  the  average  fall  in  tem- 
perature during  a  calm,  eleur  night  for  any  temiierature  at 
8  p.  lit.  Suppose  also  that  we  know  how  many  degrees  IwhiW 
the  dew-point  the  air  must  be  cooled  before  fog  forms,  then 
for  every  temperature  at  8  p.  m.  there  will  be  a  certain 
amount  of  moisture  (or  a  certain  vapor  pressure),  such  that  if 
the  air  is  moister  fog  is  likely,  whereas  if  the  air  contains  less 
moisture  fog  is  improbable.  One  could  therefore  draw  a  line 
on  a  moisture  diagram*  which  has  the  following  properlj: 
If  the  point  which  represents  the  state  of  the  air  at  8  p.  OL 
lies  below  it,  fog  is  unlikely  during  the  nigiit,  widle  ix  the 
point  lies  above  it,  fog  is  probable. 

VaWf  althongh  we  do  not  know  the  data  by  SMaas  at  whtdi 
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we  eonld  cMMtraet  the  line,  yet  ahMe  we  biow  theoretically 
that  sneh  •  line  should  eairt  we  can  find  it  empirically  by 
making  all  the  poinis  yqirsMBting  the  state  of  the  air  at 
8  p.  m.  on  ealn,  clear  ni^ts  on  the  diagran  aad  drawing  a 

line  dividing  the  points  which  representa  fony  nigbts  from 

those  which  represent  non-fog^  nights. 
As  a  matter  of  fact,  this  form  of  moisture  diajBiam  in 

which  the  state  of  the  air  is  represented  by  a  point  giving  the 

vapor  [iri'ssure  anil  the  temperature  is  not  very  convenient. 

\'ui>(ir  pri'ssure  is  not,  xs  a  rule,  measured  directly.  The 
most  eouveiiient  «ay  of  measuring  I  lie  aniounl  of  water- 
vapor  in  the  atmosphen'  is  to  ine.'LSure  the  ditferencc  in  tem- 
perature betweer  a  iit\  Ilieriiu)meter  and  one  whose  bulh  is 
kept  wet  by  being  covered  by  wet  muslin.  When  the  air  is 
dry  there  is  considerable  difference  in  temperature  between 
the  wet  and  dry  bulbs,  owing  to  the  cooling  of  the  wet  bulb 

•A  Msnw  WMeh  sImnw  the  vapor-preMra  aad  tsBfsiataw  •( 
tbe  air. 
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by  evaporation.  When  Ihe  nir  is  Maturateil  the  water  docs 
not  evaporate  from  the  wet  bulb.  The  wet  hulb  in  therefore 
Dot  cooled  beiow  tbe  temperature  of  tbe  dry  bulb.  The  difTer- 
ctmi  betwem  the  temperatures  of  the  wet  »"<!  tirv  biilhs  tliere- 
fort  BMUona  how  far  off  the  air  is  from  saturation.  Tables 
Imvc  been  drawn  up  Kbowini;  the  vapor  i>re!<5iire  and 
dapranoD  of  the  dew-point  f  for  vfuriou.'^  teaipcratiires  of  the 
wet  and  dry  bnlb  thermometen. 

Unng  tbene  tabkSi  I  took  every  ease  in  which  tlie  wind  and 
dload  eonditiona  at  8  m.  at  Kew  were  suitable  for  the 
fomatkm  of  fog,  ie^  «vay  cue  ia  whieh  the  wind  was  leia 
than  M  mp.it.  and  the  aky  waa  not  «ovei«d  with  chiada,  and 
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found  the  depression  of  the  dew-point.  I  then  marked  each 
of  these  on  a  diagram  representing  the  state  of  the  air  by 
points,  (dving  the  temperature  as  abaeissa  and  the  depressioo 
of  the  dew-point  as  ordinate.  Tm  every  nijfht  when  fog 
oacimred  I  marked  the  point  as  a  round  dot,  and  for  every 
night  wlien  no  fog  was  rei'orted  I  marked  a  cross.  Tbe 
diagram  is  shown  in  Yig.  3,  1  then  drew  the  line  shown  in 
the  figure  whieh  divideH  nmghly  the  dots  from  the  erosses. 
It  will  be  seen  that  there  are  only  three  dots  above  tbe  line, 
while  there  are  .'U  crooaoa.  If,  therefore,  this  line  had  hoan 
used  for  fbrecastiDg,  on  ooeaaiona  wbco  the  wind  and  aloud 
eonditiow  were  ouitaUe  for  for.  tint  no  fog  wonid  oeeor  if 
the  point  repreeentiBg  the  state  of  the  air  at  9  p. 
above  the  line  in  tlie  £amm,  three  nMakct  woiild  h 
made  for  31  correct  predictions.  On  the  other  hand,  when  tbe 

t  The  dcprcMlea  ef  the  dev-inUit  Is  tlie 
which  the  air  oMMt  be  eoeM  Men  daw  1 
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point  lies  below  (he  line,  the  chances  are  about  equal  that  a 
fog  will  occur  at  Kew  and  that  it  will  not. 

It  api>eans  therefore,  that  a  diagrant  of  tiiiii  form  should 
be  of  some  use  in  predicting  the  occurrence  of  fojr  if  it  applies 
to  other  places  besideii  Kew.  I  find  on  enminiDg  the  rm»rds 
of  OxfonI,  Nottingham  and  Potsdan,  that  tbe  lin*  is  in  each 
case  very  close  to  the  Kew  line. 

As  the  diagram  stands,  it  is  not  very  convenient  to  uae, 
beeaose.  after  reading:  the  wet  and  do'  bulb  thennometers.  one 
lias  to  look  np  in  a  tabfe  to  Bnd  tbe  depression  of  the  dew. 

Kiat  It  can  be  made  wten  conTeniant  hjr  transferring  tbe 
e  to  a  diai7*ni  in  wbleb  the  atate  of  the  air  is  represented 
by  a  point  diowing  tbe  difference  between  wet  and  dry  bnlb 
rMdinga  ae  ovdinate  and  the  temperature  aa  ahedaoa. 

A  diagram  eonstrtwted  on  this  principle  ia  ahown  in  Fig.  4. 
The  line  shown  in  Fig.  4  was  transferred  firotn  Fig.  :i  by 
finding,  from  the  tables^  the  difference  between  (he  wet  and 
drj'  bulb  readings  corresponding  with  points  in  Fig.  3,  The 
diagram  may  be  used  conveniently  for  predicting  wlielher  fog 
is  likely  to  appear  on  an  aerodromt  ir  not  during  the  night. 
The  wet  and  dry  bull)  nniiinL's  iire  tftken  at  8  p.  m.  If  the 
wind  is  let*  fhaii  .'>.")  ui.)),!!.  n;i(i  if  tlio  sky  is  not  eompletely 
covered  wirh  (■I<iml>.  llicii  a  foir  is  prolinblf  if  the  point  on  the 
<!inf»rrnii  wliicb  represents  the  state  of  the  air  at  8  p.  m.  lies 
III  line,  if  the  point  lias  above  the  line,  tog  ia 
iniprubnlilp. 

If  till-  [iijiiit  lu-s  rliisi'  b»'linv  tbt'  line.  i.<  .,  il  thiTc  i.-.  slill  a 
considernblc  liilTiTciU'c  bi'twecii  tlu'  wel  aiid  <lrv  bulb  ifinl- 
ings,  biii  rxit  fnonu'li  t<i  iti^uic  (be  absence  of  fi>^'.  tui:  is 
probable,  but  hiiKf  tin-  ;nr  i<  uns8fural<'d  fog  will  not 
ap]ieiir  f(ir  soiiip  tunc  nttcr  tbt-  rpiidings  were  taken.  A  differ- 
ence of  more  than  a  degree  between  the  wet  and  dr>'  bulb 
readings  may  be  taken  to  indicate  that  fog  will  not  n[i|H'.ir 
immediately.  A  line  has  been  drawn  on  the  diagram  which 
indicates  roughly  the  <iiiTerenre  which  is  necessary  in  order 
that  fog  may  not  appear  for  abont  fnnr  bours.  This  line 
e\'idently  lies  below  the  other  line,  nni\  [ii>irits  which  lie 
between  the  two  indicate  the  probability  that  fog  will  form 
after  midnight.  It  seems  possible  that  the  diagram  may  be 
of  some  use  to  flight-commanders  in  telling  night  pilots  how 
long  to  atay  ap. 

It  rahy  sometimes  be  convenient  to  make  a  forecast  at 
6  pu  D.  instead  of  at  8  p.  m.,  though  for  reasons  already  given 
the  8  p.  m.  forecast  is  more  likely  to  be  eorreet>  To  allow  for 
tida  eontiogency  a  third  line  baa  been  drawn  on  the  diagram 
above  the  8  p.  m.  Uae.  When  the  point  representing  the 
state  of  the  air  at  d  p.  m.  lice  above  this  UB«i  iSg  is 
inq»RitidblB  dnratg  the  in|dit. 

The  dianee  that  a  predietion  ooade  with  thia  diagram  will 
be  right  can  be  judgM)  by  looking  at  the  dii^inuB  of  Fig.  3, 
but  there  is  another  cause  which  limitB  its  oiefatness  in  the 
winter,  the  freezing  of  water  which  is  supplied  to  keep  the 
wet  bulb  from  becoming  dry.  When  this  water  freews  the 
readings  of  the  wet  bnlb  become  unreliable.  In  the  summer, 
however,  tbe  use  of  tbe  diagram  should  lead  to  a  considerable 
improvement  in  forecasting  tbe  oecurreaee  of  a  radiation  fbg. 


Book 

A4R  NAViOATfON  NiB  Flmbt  OmccRS."  bv  A.  £.  Dixie. 
H.  N.  (D.  Appleton  &  Co*  New  Tork,  «4.M.  223  pp.) 

Tliis  bi)i.k  f  L>lit;uii>  n  iiiik'ri-ci]  il; ''./I'liiunun  on  the  .--ub.l'-i-' 
of  m'r;iil  i^'atiuii.  Tiu'  subject  ii>atl«r  is  prt-^tTitt  d  in  a 
dear  inanrn  r,  and  can  be  easily  followed. 

Tbe  author  i  oi;itn>  ii<»<*s  by  giving  a  sumnmr>'  of  the  laws  of 
magneti,^iii.  and  aj^plics  thcs*  laws  to  the  magnetic  compa.sK. 
The  compass  is  tlien  taken  up,  its  construction  and  its  mode 
of  operjitioD  described.  The  errors  of  the  compass  and 
methods  of  allowing  for  tbege  are  then  considered,  and  finally 
the  method  of  ohtaiaiflg  baarini^  and  eorrecting  bearings  is 
taken  op. 

Tha  fiiat  five  diaptem  an  devoted  to  a  dtoeiiasion  of  the 
lawa  of  m^qatisni,  the  c«mpaas»  and  the  uae  of  this  instru- 
ment The  mat  Hoae  ehaptevs  deal  with  weather  obaerva- 
tiona.  In  thaia  diapten  the  aotbor  exniains  ektud  and  fog 
fomatiotts,  weather  ehartOr  atorm  signals,  and  weather  forc- 


Review 

easting.  Under  the  bead  uf  weather  furecaating  are  given 
simple  and  oeef nl  mica  for  the  foreeasting  ef  weather  wioioat 

the  use  of  any  instnimi-nts. 

The  ninth  chapter  deals  with  astronomy,  and  the  methods 
employed  in  findiTiL'  H  i*  lime  of  sonrise,  sunset,  moonrioet 
moonset,  etc.  Tlir  tn<itc  important  conateUationa  are  pointed 
out  by  means  of  sketches,  and  the  ptaeticnl  use  of  these  con- 
stdlations  in  making  observations  is  deuU  with. 

In  the  tenth  chapter  Mr.  Dixie  goes  into  the  theory  of  the 
een^metion  of  ebarte,  and  the  method  of  asmg  charts  for 
obtaining  a  ooaisei  and  flimlly  givea  some  nileo  for  obtaining 
the  distance  eoveied  hy  an  alrptme  when  bang  drifted  by 
the  wind. 

In  the  laat  three  ehaptera  Hr.  Dixie  czplaiaa  the  nae  of  pro- 
tractors, and  gives  examples  in  determining  tbe  course  to  ha 
steered  in  order  to  intercept  a  hostile  ship,  the  method  eai- 
ployed  in  fixing  positions,  and  the  use  of  a^aps  with  eonveo- 

tional  markings. 
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The  Design  of  Airplane  Fittings 


«/ 


By  Randolph 
th*  Thoouu-MoTMe 


The  design  of  proper  fittings  tor  aen)naulicnl  use  is  one  of 
tlic  most  importnut  constructional  details  of  the  entire  air- 
plane. Nothing  destrxtys  'he  appearance  of  a  finished  machine 
more  than  a  fitting  out  of  angle.  Fittings  must  not  only  bv 
Ktroug,  but  light  and  simple,  and  exposed  clips  of  such  design 
as  to  reduce  head  resistance  to  a  minimum. 

To  anv  one  not  familiar  with  the  work,  the  development  of 


(•.\si;  II 


fittings  in  the  flat  pattern  is  often  an  intricate  problem  and 
haa  been  the  eause  of  undue  expense  and  )>oor  design.  The 
graphical  methods  illustrated  in  appended  sketches  of  solving 
true  angles  for  flat  pattern  may  be  of  value  to  the  drawing- 
nmm,  inasmuch  as  the  method  is  easy  to  comprehenil,  suffi- 
ciently accurate  and  required  but  little  time. 


F.  Hall 

Aircraft  Corp, 

CASE  l.—nenJin<j  Axia  I'erjiendiiular  to  Clip  Axis. 


Let  P  be  any  point  on  lug  centerline. 
Projecting  lug  to  flat  planu  /'  describes  arc  to  P'. 
In  plan  P  will  always  lie  in  plane  A  R,  which  is  perpendicu- 
lar to  bending  axis,  and  to  correspond  to  front  elevation  /' 
moves  to  F,  thus  forming  true  angle,  as  shown. 

CASE  II.— Bending  Aii»  Paralh  l  to  Clip  Axis. 
Same  procedure  as  with  Case  I,  using  side  elevation  instead 
of  front  elevation. 


Cask. 


CASE  III.— To  Find  Flat  Pattern  Angle  of  Fitting  of  Ca»« 
I  or  II  if  Set  on  Sloping  Spar. 

Same  procedure  as  for  Ca.se  I  or  11,  correcting  plan  and 
front  elevation  as  indicated  in  diagram. 


The  Kyle  Smith  Sporting  Airplane 


The  Kyle  Smith  Ain-ruft  C()m|>any  is  producing  a  light 
sporting  model  for  «-ro«s-countr\'  Hying  and  for  exhibition 
work.    Views  of  the  machine  are  shown  in  the  |)liotograph». 
The  main  data  for  the  maeliinc  are  as  follows: 
Span,  top.  32  ft.;  spleet.  bottom,  22  ft.;  length  overall,  20  ft. 
9  in. ;  chord,  4  ft.  G  in. ;  gap,  4  ft.  tt  in. :  main  supporting  sur- 
face, 243  sq.  ft.:  stabiliier.  18  s<j.  ft.;  elevators,  18  sq.  fi.; 
nidder,  8  sq.  ft.;  fin,  3  .sq.  ft.;  wing  section,  K.  A.  F.  fi;  main 


planes  are  staggered  20  per  cent.;  dihedral  angle  2V2  deg. ; 
control.  Deperdussin;  wing  flaps,  16  sq.  ft.  each;  speed  range, 
35  to  60  miles  per  hour;  total  weight,  empty,  600  lb. 

Tiu!  airplane  is  of  standard  design,  with  a  rather  big  over- 
hang on  the  upper  plane;  by  screwing  two  turnbuckles  the 
overhang  can  Ih<  let  down,  "and  the  machine  will  then  go 
through "«  spai-e  r)f  22  feet.  To  eliminate  warping,  tail  sur- 
fail'?'  arc  made  of  stts-l  tubing. 


Front  Vusw 


Rear  View 
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Simplified  Method  of  Propeller  Calculation 


In  a  pai)er  tailed  "  The  Screw  Propeller  in  the  Air,"  rt'uil 
h\  M.  A.  S.  Riach  on  March  21  before  the  Acrorianlicfll 
Sofieiy  of  Orent  Britain,  liie  aiithur  clevelopnl  an  nnaivticnl 
theory  of  the  air  screw,  which  was  based  on  enipirii-al  results 
obtained  from  aerofoil  data  such  as  were  iint  enunciated  by 
by  8.  Drzewie4>ki,  atui  lu((  r  amplified  by  F.  W.  Lanehester  in 
bia  work,  "  Aerial  Flight" 

Tbs  inveBtigation  of  Mr.  Biaeh  and  the  new  theory  based 
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importaiiM  of  bigb  aspect  ratioy  that  is  ntuMipIa 


ui>on  it  broaght  forth  a  namber  of  main  point*  wbieb  am  the 

following: 

(1)  Tlia 
blades. 

(2)  Good  aeetiona  having  high  lift-drag  vnlacs  as  aeto* 

foils. 

(3)  Correct  values  for  maxiniiim  ellldeaqr. 

(4)  Wide  blades  to  be  employed  in  eonjnnction  with  the 
correct  chord  angles  for  best  effldency. 

(5)  Some  nneertainfy  as  to  the  eorreet  amount  of  end  tip 
loss  to  be  allowed  for. 

(6)  Multiple  bladwl  air  screws  should,  if  the  now  thooi-j-  is 
Correet,  require  more  brake  horsepower  than  U»eir  two-bladed 
equivalents  nnder  similar  condition^  but  thqr  sfaonld  develop  a 
greater  thnwt  at  the  same  forwaid  and  rotalioDal  spaed,  and 
tbcir  eflkienejr  should  bt  Ui^. 

(7)  Mnltiple  blades  lauad  the  qnestion  of  the  nqtdaite 
and  eonaeipnnt  am  «f  the  aactiaas  from  besa  to  tip, 
uuiot  be  decteaMd  mdetattaly  mlbnrt  fiar  of  bnntiDg 

tnkfi^  place.  Advantage  •may,  bo«»nr»  bo  taken  fkon  the 
fliet  that  a  very  slight  forwud  rake  u  nanaUy  soffioent  to 
convert  the  whole  strefis  into  pure  tension  and  consequently 
a  much  smaller  section  can  then  be  employed.  It  should, 
however,  be  noted  that  the  center  of  area  of  the  blade  seetionsi 
along  the  bhide  should  not  in  fteneral  lie  on  a  .slraipht  line, 
but  on  a  curve,  the  detenninalion  of  whitli  tnjiy  be  arconi 
plished  as  a  rule  witliout  much  diflicidty.  .\11  tiic  ^eutions  will 
then  t)('  slrc^--4il  in  pun!  tension. 

In  order  tu  rodme  lliis  theory  fur  ]iur[H..sca  of  detiigii  work 
in  the  drawing  office,  Mv.  Riai  li  rcrritly  published  in  .Icru- 
nautics  the  followinj:  siijii'liruii  idcIIkhI  of  propeller  calcula- 
tion : 

The  formula  previously 
(0,)  is  given  by: 

^  ^  .>'»0.  II 

a.w'.ll'JV.?.  ^  J'  ( ■  ,y_./ , ) . ,         ..1,.  (Ian  .1,1  tan  fj  ds. 

Now,  if       the  inflow  velocity,  is  made  eouMiant  for  all 
radii,    Itae  above  integral  reduces  to  a  simple  form. 
The  lohrtitatiai: 

Mi\^  4.W.J.  sin  i4,.(tan  /4,  —  tan  A), 
'  ■  '  W*  N.C,.Cy,.  (I  —  tan  Ay  tan  y.) 

being  made  and  inserted  for  /  (x)  in  the  intsgnd  giveo  above. 
Tkke  iut<^al  then  becomes: 

2..K,.(F  +  r.).    r  r  x'.  [7  +  F.  +  ^mjmjt,  tan  Tr.].ite. 
iY.Cr,.a.itj<     r,  J      ZiMMt.  — tanT,.(V  +  7,) 


ihtniiitsi  foi'  the  blade  constant 


Upon  waminatioo  we  see  that  as  tan  y, 
valoe  of  J I ' 


is  deereascd  the 
S16 


Agaiii,  as  r,  decreases  from  some  positive  value  toward  zero, 
the  value  of  I  iocrBtaea.  [Note. — %  u  nraally  a  small  poeitive 
fraction  of  r.] 

Henc^  if  both  tan  t«  and  r,  an  made  equal  to  aero,  tbe 
vafaie  of  /  nMy  not  change  »nmeiably  as  these  two  effects 
lend  to  neutralize  each  other.  This  is  shown  clearly  in  Pig.  1, 

representing  the  Iwo  integrals  plotted  frratthically. 

We  shall  then  first  find  the  value  i,l  /  in  the  iri'iieuil  case, 
'.vlieu  iiriii  r   li:i\f  :iny  r  aliio  u  li;itever.  and  llit'll  find 

\  ui-  value  of  /  when  both  of  these  qtiaiitities  have  a  zero  value. 

Hy  eqnatmg  the  two  expressions  we  shall  obtain  ttie  valnei 

of  ^'  =  K,  say,  which  mu.st  be  satisfied  if  the  complete  integ- 
ral is  to  have  the  same  value  when  both  r,  and  Ian  Yi  nn  laro. 
This  proeednre  leads  to  the  following  fonanla  far  JT: 

.  (I - K-).tan T. -^l^^ii  ±IJ+':iL=« ^  ( '  -J:d"+ 


A  r 


2.«4» 


A  graph  of  K  against  ( V  4-  i \)  is  given  in  tig. 
eral  diameters,  and  tan  y,  —      "  " 


2  for  aev- 


It  is  seen  that  an  average  vabie  of  JC  ia  thus  abont  A,  wbkh 


is  certsinly  rather  high,  and  for  an  8-fL  dianieler 

would  then  he  2.4  ft. 


Decreasing  tan     w'il  decrease  K. 

The  value  of  the  integral  when  both  tan  y,  and  r,  are  new 


is: 


whence: 


»-..(y-f-F.)'.<f 

16 .  s^.nr .  .V.(7, 

:m)  .u.u.  a'.N" .  .v.r. 


which  gives: 


8.«';i»'..v.p. 


(»+».)•.«!• 
UW.H 


fmm  which  tbe  value  of  (F,)  may  be  foimd  veiy  simply  for 


FmI.  2 


any  given  values  of  tbe  other  parameter?*,  H,  \',  d. 
Now  the  same  result  may  be  ohtaineil<.fniin  R.  E.  Froudsi% 

theory  direct,  '.  c,  without  the  aerofoil  theory  at  alL 
The  change  iu  kinetic  energy  per  sec  is: 
%.Jf.[(F  +  2.l  ,)'- I  'l  -      . ilf  .(2.  F +8.1^  .2.7, 
=  Jlf.[F  +  FJ.2.F. 

and  Jf-Hass/MC  throng  the  ailUiww-  '..a\i\  + 

iJigiiizeo  by  LiOOgle 
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AVIATION 


Orlobcr  I.  19i: 


uiiil  .-.  Change  in  K.E./sec.  =  2.  I",.  (r4-  r,)= 
Hence,  H.H.P.  iieoessai-j'  is  jriven  bv: 

2.r..(r  +  r.)'.:t.«r.g 


T. 

4 


n  = 


=  11 


4  .  .V»0 


uuu 


whii'li  gives 


r..(r  +  r,)' 


um.H 


the  siimt'  result  as  befoiie. 

IluviiiK  tbus  found  I',,  whirh  \»  to  be  constant  for  all  radii 
X,  we  prmved  to  HihI  thf  valm-  of  (\  and  hence  of  C, ./  (j)  — 
i.e.,  the  bhide  width  nt  any  m<liiis  x. 

Ueturiiin^  t<i  the  forninhi,  atreudv  employed  in  the  !tiil)slitu- 
tion  for  /  (j-),  we  see  thai: 

r    ftr\        —         •  •  ~       *  > 

ATTT^  tan  .1   tan  y, 

Now  tiiii  y,  wax  taken  to  lie  zero,  so  tlinl : 

4.Kjt .  aiu  A, .  (tan  .4,  —  Ian  A) 


which  may  now  be  plotted  graphiinlly  against  {x),  Hince 

A,  "  tan — '  (  \      ^' )  and  1',  haa  been  jireviouslv  fonn<l. 

We  thus  obtain  a  graph  of  the  form  given  in  figure  (3), 
which  tihows  tbe  value  of  tlie  prodnct  C, ./  (x)  .Cy^  for  any 
indins  X. 

[Xdtk. —  V,  is  actiiiilly  made  to  have  a  constant  value 
arrows  the  "  dise,"  mid  benot;  this  is  wot  to  be  regarde<I  as  sin 
aiiproximatioii.J 

It  is  then  open  to  the  designer  either  to  vary  /  (x)  or  Ctf, 
84)  I  lint  the  product  of  the  two  shall  be  propurtional  to  the 
ordini)t«'s  on  the  curve  at  aiiv  radiu>  chosen. 

Having  thus  by  a  tentative  pro«fss  l<iund  suitable  values 
for  /  (xj  iiiid  nhmir  the  blade,  we  can,  kiiowin;:  the  sec- 
tions to  be  etuploycil  at  the  vuriiiu.s  radii,  lin<l  from  the 
wind-cliannel  rcMilts  the  corresponding  values  of  a,,  the  anglc>' 
of  iitl.Hck  ■>>  these  sections,  corrcsp<Huling  to  the  C'l,  values 
cho-i<'ii  for  thesi'  radii. 


It  only  remains  then  to  fix  tlie  anj^les  to  the  plane  of 
rotation  nhuig  the  hhidc.  This  can  be  done  at  once  from 
the  relation: 

,^  =  «,  +  tan-'(-L+Ii) 

V,  2  1t.»l..r  ' 

In  estimating  tbe  probable  efficietuy  of  the  aii°screw,  it 
will  be  nc<'essary  to  employ  the  complete  formula  <M'curring 
in  the  numerator  in  the  general  efficiency  ex|>ression.  since 


■s  


KiG,  ;t 


same  is  a  measure  <if  the  thrust  of  the  screw,  and  the  same 
eonditiuHS  reganling  Ian  7,  and  r.,  do  not  apply.  This  i"  evi- 
<icnt  fmiii  a  considciiition  of  liie  thrust  iulegrni: 


f(x)  .  sec.  ,r  .  ( 1  —tan  .4, ,  tan  t,)  .Ax, 


when  it  Is  evident  that  decrcnscs  of  Ian  and  r,  do  not 
nculraliz*'  each  other,  tlic  value  of  the  integral  lnH-oining 
liir;ier  us  r„  is  ticcivused,  tan  y.  enter  into  the 

foi-mnia  when  the  value  of  f  {x)  is  substituted  in  the 
integnd. 


A  New  American  Coast  Patrol  Airship 


Within  the  past  week  the  Navy  Department  lins  accepted 
for  lun-bor  iiixl  ci>asl  patrol  service  a  100  bp.  airship  of  tbe 
nou-riuid  ty|H'.  The  vessel,  illustrated  herewiili.  took  four 
months  to  build.    The  IriaU,  which  tbe  manufacturer  slates 


were  entirely  satisfactory,  comprised  among  olliers  an  endur- 
ance run  of  eight  hours,  which  t<M>k  place  over  a  large  town 
"  somewhere  in  America."  The  airship  is  heiv  shown  prepara- 
tory to  making  a  trial  ascent. 


A  New  100  IIorskpower  Naval  Bliup 
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77'('  l)r  llariUdiiil  S\)i  ilr  Sealer  Fiilhti  r.  A cc-dnliii'^'  Id  llif 
<i«Tm,iM  aridiiaiit i'-.'il  iiiaLMziin'  /-'/c  '   tin'  llavUlarnl 

fifllii.  i  .  wliii  li  tile  iitnal  h  iving  (  urp-  lAh  iiMvi'lj  used  <lurill£r 
ISUti.        the  t'ollowiivir  <'liai:i<-t»'riN(i«>s : 

Tlic  uiiu'hine  is  u  piishpr  biiilanc  of  i'i|iinl  span  anil  carrii's 
till-  <tcfrin(;  pear  *ni  oulrifrjitTS  «it'  Uik  Maurio*'  Fnrmaii  type. 
Tlic  pliui*^  coiisisl  111'  tlim'  s<H'tioiis;  the  center  section  has 
a  spiiti  of  IP2  ft.  ami  ti»  this  the  lateral  sectioiiK  are  attacliod 
at  a  dihedral  angle.  There  are  two  pairs  of  interplane  sinils 
oa  ••cli  side;  the  tail  booms  are  atlaehed  io  the  internul  aUcr 
stnitK.  The  ailerons  are  held  flush  with  the  trailing:  ndt^  b.v 
robber  cords  m  tbe  upi>er  surface.  The  armament  consists 
of  •  nadiine  gnu  tnoanled  on  a  pi%-ot  in  front  of  the  pilot. 
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opemtions  have  not  n  yet  been  undertaken  thece  on  a  large 
aetle,  there  has  been  eone  deenltocy  woifc  «n  the  allnvial  or 
rabble  wdframite  and  this  appears  to  bave  gtven  rise  to  the 
ides  that  the  deposits  were  only  alluvial.  There  are,  howe>-er, 
itixlevn  distinct  ree&  known  and  eleven  of  them  have  had  a 
little  work,  a  few  feet  below  tlie  .surfuce.  done  on  them  from 
time  to  time. 

In  the  two  years  after  litOti,  when  the  deposit*  were  tirst 
jirospeete<l,  a  fair  amount  «\  nrr  was  iirodiieeil.  hut  pr»Mlue- 
lioii  rea.M'd  ill  liKlil  and  wa.-  mil  resuiiieil  for  llnee  years.  Al- 
top'ther  about  eighty-live  tons  uf  roncentrale.  valued  at 
.f.Ti.S'i.'i,  has  hecii  maikeled.  The  reliirris  fur  l<llfi  are  'i'-j 
tolls.  \'allU'<l  at  .f'J.^tlC).  w  liii  li  w  a-  pi  •kIiii'i  iI  by  huh  worker 
with  a  few  imlives  in  a  'i  tt.  rotai'v  diamuiul  washer,  and  by 
oni'  mail  nn  anMtli>'i  claim,  who  band  picked  rabUe  and  reeov- 

»-re.i  HKKl  II).  ol  wolli-.iiiiili'. 

.W/r/(/  mill  (ii'inuiii  Airplum-  Lusff^.  V.i.vmy  (•lailll^  of 
.\Jiic.l  air|ilaiie  |ii>-.i>  and  adiiii.v^ions  of  their  own  losses  dur- 
iiiV  tlii'  thii'f  lirst  yiars  of  the  war  are  di.-yeloscil  in  the  ae- 
(•onipiiiiyiiit;  tables,  taken  from  <Ieniian  jnibliealions.  It  i.t 
ne<'dli~%.s  lo  iiild  that  tin-  .\llii'>"  vti^ion  of  the  eomparative 
loawti  sulTeretl  in  warfare  would  tell  ipiite  a  dilTereiil  atory 
for,  whereas  ilic  Allie>  eoiml  aj*  "destroyed"  only  such  craft 
as  are  repoiie<l  by  several  observers  l<i  have  rmnhcid,  the 
enemy  lists  a.s  his  victory  every  Allied  inaehilW  that  18  driven 
down  "apparently  out  of  coutrol,"  »uch  as  a  nose  dive  or  a 
tail  spin.  It  is  wdl  to  rennrk  that  the  latter  maneuvers  are 
often  employed  by  aviators  in  order  to  escape  overwhelming 
«Mld»  ami  ean,  therefore,  by  no  means  be  taken  as  Intfinting 
the  loss  of  a  machine. 

The  detailed  enemy  ehiims  for  Allied  and  German  airplane 
losses  for  tbe  three  flnt  years  of  the  war  aiv  as  follows : 

IJermnn ' 

rifvt   \-i-ar   U!"14  l.'i                                                        47  72 

Ki...iinl    viar    il'.'l.-.H'.i                                                   I7a  453 

Tlilnl  yar  dHlii  lK                                                   4»3  1.771 


•..».-r  plani   UW  li|MiM»n«»<»upopc  Goonw 

•r..|i.-ii.r  <<llanic<crl   7  ft.  H  In. 

S|n-.|.  huriznolal   ^P  R."' 

.;r..-  «.iKht    IJM7.2  [b. 

I  -.  fill    jMi.a  it>. 

-ri>tai  weteht,  la«<jeU   **H"t  It  ..- 

IHtwer  taMHac    U.*  ttk/bp^ 

Titiiii-^ten  from  South  .I/r/. The  srieat  iurreaw  in  the 
rost  of  the  iiii^h-s|K'e<l  steel  employtNl  in  the  makiufr  of  ma- 
.•liine  toul>  rcniind.s  one  that  there  are  laiTe  deposits  of  tunp*- 
t«n  in  Southern  Rhodesia,  at  KsiH-xvale.    Although  mining 
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.Ill-   yiijlilini)    ih      In  Till-    Urili-li    .uul    FVelich  COIIl- 

nuiiiii|iuV.  piiblishr.l  •liif-ii^  Aii'^'iist.  ^l|M\^  ll,al  17!'  enemy  air- 
phiiieTi  and  i  iin  cii. lialhMins  were  Imi.iiu'I.I  down,  and  IIH 
enemy  airplane--  aii'l  ^ah  enemy  balloon^  dir.  in  down.  The 
f-ienmins  diiriiifr  .\ir_ii-I  daiU!  1m  have  >liiil  douu  l:tl  .\llird 
airplanes  and  l.'i  Allieil  l»alio<ni>.  Kii;!ily  -i\  r.ritish  nia- 
I'liiiies  are  repiiiii-d  by  our  headiinai  ti  i  >  a-  :iiisr,ine.  The 
Krencli  friM-  no  parlicnlars  as  to  lo>si>  and  liie  (iermnns  nn- 
noiincc  Ilie  loss  of  only  Iim'  airplanes.  In  Aiiiriist,  (liiyt  t-nn'r 
had  Ills  Hllietli  air  vji-iury  and  was  eh-cled  an  ollieer  of  the 
I-«"irion  of  Honor.  The  tietnuiiis  claim  that  in  llii.->  moiilli  their 
"Chasinp  Iv-belon  .No.  4."  under  (  apt.  Uirhtbofen,  brought 
down  its  two  tiimdreiltli  n<lvcrs,'iry.  Kigbt  raids  hy  R.  N.  A.  S. 
on  points  in  Belgium  are  recorded. 

nniTiffH  siiPoirrfi 

Kiiiniy  oiarhitH-   Kr'Utlil   "Inwii   100 

KiK'iiiy  mJii  ltiii.  -  lir'ii:;.:ht  Omwii  miiI  of  i*r»ntr*il   HCl 

iirlllsb  laaLbluis  mUxlOK   M<l 

KB«my  bailoona  bntttglM  down. 
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AtTonoMUict  (London.),  Aufiui>i  2V,  ivl* 

Th»  Cwtm  OX'S  Aero-Engine, — ^This  new  engine  reetembles 
in  tbe  main  tbe  «eU>known  0X>2  model.  Tlie  foUowing  modi- 
fications have,  however,  been  incorporated: 

The  upper  lialf  enmkeue  baa  bwn  stiffened  by  extra  ribs, 
and  is  neinfr  made  of  heavier  metal.  Improi'ementa  bare 
liecn  effected  in  the  main  bearing.  Tbe  magneto  bndiet  bas 
been  stifTened.  New  deoigii  breather  pipes  have  been  fitted, 
wliii-h  result  in  even  more  economic  oil  itmsumplion.  The  Ber- 
lin'.; Ii-Sl  magneto,  of  more  Hub«tantial  design  tluui  the  A-til, 

iinw  beinK'  used.  The  water  pnmp  support  i«  of  more  rigid 

conslnictioii. 

Oil  slinstiTS  arc  now  filic 
and  ubo  a  new  oil  strainer 


at  cai'li  c:id  of  llie  emiik-iiaft; 
which  allows  the  M-iivn  and  the 
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oil  resenoir  to  be  examined  without  tliHa.winblinn  tlio  lower 
half  uf  the  crankcase.  An  improved  oil  level  indicator  has 
also  been  tilled,  and  a  new  ausiLiar>'  air  valve  which  permits 
of  much  better  functioning  of  the  engine  at  low  s|»eeds  aud  is 
lighter  in  weight.  Detail  improvements  in  the  valve  action 
have  al.<!o  been  incorporated. 

Aeronautics  (I^ndon),  September  5,  1917 

R.  II.  liamiceU  Dead. — K.  H.  Barnwell,  one  of  the  greatest 
pioneers  of  British  aviation,  wa-s  killed  on  Anir.  '27  in  an 
aviation  accident  near  Darlford.  Barnwell  was  living  a  fast 
scout  that  had  been  previously  llown  the  same  day.  After 
several  loops,  he  spun  the  machine  and  came  out,  but  on  re- 
peating the  evolution  he  spun  straight  into  the  ground  and 
wa.s  immediately  kilM.  The  witnesses  came  to  the  conclusion 
that  Barnwell  must  have  fainted,  as  be  did  not  make  any  at- 
tempt to  recover  himself. 

Baniwell  was  thirty-eight  years  old  at  the  time  of  his  death. 
He  was  a  brother  of  F.  S.  Barnwell,  designer  to  the  British 
and  Colonial  Aeroplane  Co.  of  Bristol,  and  author  of  "  Aero- 
plane Design." 

After  having  built,  in  1908,  an  experimental  monoplane, 
and  in  the  following  year  a  large  biplane,  Barnwell  took  his 
pilot  certificate  at  Brooklands  and  eventually  joined  Vickers. 
Limited,  remaining  with  that  firm  up  to  the  time  of  his  death, 
flrst  as  nuinager  of  their  Brooklands  airdrome  and  later  an 
tefling  pilot. 

Flight  (London),  .Aneiist  30,  1917 
Parachutes  for  Airmt-n.    (Editorial.) — We  have  before  us 
certain  correspondence  on  the  subject  of  the  training  of  air- 
men in  the  use  of  the  parachute  as  a  means  of  life  saving. 

We  had  almost  deeide<l  to  refrain  from  commenting  upon  it 
hut  I'or  the  statement  that  during  the  last  raid  on  the  coast  an 
enemy  airman  made  use  of  a  parachute  tu  escape  from  his 
machine  when  it  was  brought  down  in  aerial  combat.  We 
know  the  uses  of  the  parachute  in  fn'c  and  captive  bnlloiiiiinv. 
but  its  adaptability  for  use  in  airplanes  is  more  uncertuii:. 
principally  for  the  reason  that  it  is  next  door  to  impossible  to 
carrj-  out  the  necessarj-  experiments  to  ascertain  precisely 
what  its  measure  of  use  may  be. 

The  suggestion  in  the  corresixmdence,  to  which  we  have  re- 
ferred, is  that  training  cla.'»es  should  be  established  to  teach 
the  u.se  of  the  parachute.  In  the  abstract,  the  idea  is  excellent 
and  we  agree  that  the  question  is  well  worthy  of  very  careful 
examination. 

As  we  arc  well  aware,  the  toll  of  life  in  the  Air  Services 
under  conditions  of  active  service  is  exceedingly  heavy  aud 
there  can  be  no  manner  of  doubt  that,  pronded  some  such  de- 
vice as  the  parachute  can  bo  adapted  to  use  from  a  fast  (tying 
or  fallin?  aeroplnni',  the  actual  hiss  might  he  subHtantiiilly  re- 
duced. There  is,  however,  a  decided  question  whether  it  is 
really  possible  to  demonstrate  its  use  under  such  circutantances 
as  a  part  of  the  curriculum  of  training.  We  are  very  much 
inclined  to  think  that  the  risks  would  be  far  greater  than 
could  pos-sibly  be  justified.  The  way  the  matter  appeals  to 
us  is  that  to  leave  an  aiqilane  by  parachute  is  absolutely  the 
very  last  resource  of  the  airman  who  finds  himself  in  exireinp 
difficulty  ...  it  supplies  him  with  the  off-chance  of  sjiv- 
ing  his  life. 

Now,  to  be  really  effective  the  training  in  its  use  would 
have  more  or  less  to  reproduce  thos4!  circumstances  of  extreme 
diflBculty,  and  it  is  perfectly  obvious  that  no  sane  commander 
or  administration  wouhl  consent  to  the  necessary  risks  being 
taken.  The  fact  that  a  German  airman  appears  to  have  made 
use  of  such  II  <li'vice,  and  apparently  with  success,  cstahlislie:>  a 
case  for  enquiry  and,  within  limits,  of  experiment,  but  we 
should  scarcely  like  to  go  so  far  as  to  say  that  instruction  in 
the  use  of  the  parachute  should  as  yet  form  a  part  of  the 
ordinary  course  of  training  of  a%'iator8. 

yovelties  in  Fueh.  and  Their  Use. — A  novel  method  for 
starting  and  riuining  intcnial  combustion  engines,  which  is  the 
patent  of  F.  E.  Smith  and  Vickers,  Limited,  lia.s  lately  been 
applied  t<}  automobiles,  though  at  the  moment  the  aircraft  en- 
gine is  outside  the  range  of  its  apiilieation. 

The  fuel  la  a  composition  of  various  ingredients,  one  mix- 
ture being  forty-one  parts  potassium  nitrate,  forty-one  parts 
charcoal  and  eighteen  parts  .«ilphur,  with  sulTicieut  moisture  to 
make  it  plastic.  Not  the  least  important  feature  of  the 
scheme  is  that  by  which  only  partial  combustion  is  secured 
in  the  first  cylinder,  the  residue  of  energy  being  utilized  in  the 
second  cylinder  by  the  adilition  of  air  or  oxygen,  the  proc<>s« 


being  repeated  continuously.  For  starting  purposes,  by  ignit- 
ing a  cartridge  of  the  fuel  a  resen'oir  can  be  immediately 
charged  with  gas  at  high  pressure,  which  can  be  use<l  for  the 
engine. 

Flying  (London),  AuruH  29,  1917 

'fhe  Hiindicap  of  the  Wind.  Hy  F.  \V.  Ijinchester. — A 
scientific  explanation  of  the  work  of  the  wind  in  its  relation  to 
aerial  operations  on  the  Western  front.  \s  the  ]>revailing 
winds  blow  from  the  Western  quarter  during  the  greater  paii 
of  the  year,  it  becomes  self-evident  that  the  wind  works  for 
the  cnrniy  niiii-liine  in  the  case  of  entrine  tniuhlc  because  i| 
lengthens  the  path  of  its  volplane  and  thus  enables  it  to  reach 
iu  most  cases  its  own  lines,  whereas  an  AlUed  airplane  suffer- 
ing a  breakdown  will  find  its  gliding  path  so  shortened  that 
the  aviator  will  nnwtly  have  to  land  in  Nu  .Mans  \mu\,  it  li<- 
does  not  come  down  within  the  enemy  lines.  The  work  of  the 
wind  should,  therefore,  be  taken  into  account  when  compari- 
.soiis  are  made  between  Allied  and  enemy  airplane  losses. 

The  Immilmann  Turn. —  A  favorite  tnaneu\er  of  eneiiiy 
(llfhter  air|  lanes  is  the  so-called  liniiielninnn  Turn.  This  is  in 
the  main  made  use  of  when  the  (Sernian  waiit.s  to  out-maneuver 
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Thb  Ihmclhakn  Tdrn 

Covrlmii  of  Ftytnij  {l.iimltin) 

an  Allied  aviator  who  has  obtained  a  favorable  position  ft>r 
attack  behind  and  beneath  the  enemy's  tail. 

The  Iraniclmanu  Turn  consists  c^ntially  of  three  distinct 
phases;  first,  the  turnover,  in  which  the  machine  is  pulled  nver 
onto  ita  back  by  use  of  full  right  or  left  aileron  aud  opjiosite 
ruddering;  si-cond,  t\iv  nose  din-,  anil  tliinl.  the  rerun  ry,  v:\iif\i 
leaves  the  machine  (lying  in  exactly  the  opposite  direction  t«» 
iu  initial  flight  path.  In  doing  the  Immelmann  Tuni  tlu- 
pui-suer  invariably  overshoots  his  mark  and  finds  himself,  at 
the  completion  of  the  maneuver,  at  a  considerably  higher  alti- 
tude than  his  opponent.  The  accompanying  illustration  de- 
picts the  second  phase  of  the  Immelmann  Turn. 

The  Aeroplane  (London),  .\ugu«l  22,  1917 

The  Production  of  Aeroplanes  and  their  Components.  By 
Stepney  Hlakeney.    (Tenth  Instalment.) 

Aero-Motors  in  Kind  tnnl  Cimst ruction.  By  Geoffrey  de 
Hohlen-Stone. 
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Aircraft  Board  Bill  1m  Sent  to  Preaident 

The  bill  autboriziug  the  creutiou  ut'  au  Aircraft  Buurd  wu^ 
p:i.s!«>d  lj_v  tin-  S<>nati'  oil  Sf\t{.  V2,  i\s  r«'porlefl  with  iinu>ii>l- 
menls  by  Senator  Sheppard,  Cliainimn  of  the  Cointnittee  ou 
Military  AfTuiis.  and  on  iiv\>{.  27,  the  Si-iialv  a^n-ctl  to 
the  House  aniendnieiils  oflicially  rrcatinp  an  Aircraft  Hoard, 
without  sending  the  inessure  to  oonferenrc.  Tlie  bill  has  been 
st-nt  to  the  White  House  to  receive  tiie  l'ri'si«lent's  signature. 

This  bill  was  originally  inlr<>du('e<l  into  the  Senate  by  Sena- 
tor Sheppard  and  into  the  House  by  ('ongressman  Muriny 
Ilulbcrt,  under  the  title  of  the  Air  Hoard  Bill.  Amendments 
were  made  in  the  Senate  thai  involved  minor  nioditiralions  and 
«  lianBed  the  title  to  Aircratl  Hoanl.    Ttf  hill  tidlo.-  s  . 

A  HILL 

To  Create  the  Airchait  Board  and  Provide  for  Itb 
Maintenaxce 

Be  it  enac(e<l  by  the  Senate  and  House  of  Keprt^ntatives 
of  the  United  States  of  America  in  Congress  aissembled,  that 
for  the  purjxise  of  expanding  lutd  coortlinating  the  industrial 
ai-tiviiies  relating  to  aircraft  or  part.s  of  aircraft  produced  for 
any  purpose  in  the  United  States  and  to  facilitate  generally 
tlie  development  of  air  service,  a  board  is  hereby  create<l  to  be 
known  as  the  Aircraft  Board,  herein  after  referred  to  as  the 
board. 

The  board  shall  be  composed  of  the  Chief  Signal  Officer  of 
the  Army,  the  Chief  Constructor  of  Navy,  and  not  more  I  linn 
seven  other  inembers  of  recognized  capacity  and  achievement 
along  industrial  lines  Ut  be  appointed  by  the  President,  by  and 
with  the  advice  and  cotisent  of  the  Senate. 

The  board  shall  elect  one  of  its  civilian  members  as  presi- 
dent thereof,  and  said  board  and  tenure  of  ufliee  of  the  mem- 
bers thereof  shall  ctintinue  during  the  pleasure  of  the  PreM- 
<lcnt,  but  not  longer  than  si.x  months  after  the  present  war. 
The  civilian  members  of  the  board  shall  receive  a  competHa- 
tiou  of  $7,300  each  per  annum. 

The  board  in  hereby  empowered  to  supervise  and  direct,  in 
accordance  with  the  requirements  prescribed  or  approveil  by 
the  Departments  of  War  and  Navy,  respectively,  the  pun-hase, 
production,  and  manufacture  of  aircraft,  engines,  and  all  ord- 
nance and  instniments  used  in  connection  therewith,  and  ac- 
cessories and  materials  therefor,  including  tiie  purchase,  lease, 
acquisition,  or  construction  of  plants  for  Ihe  manufacture  of 
aircraft,  engines,  and  acce-ssories. 

The  board  is  also  empowered  to  employ,  cither  in  the  Dis- 
trict of  Columbia,  or  elsewhere,  such  clerks  and  other  em- 
ployes as  may  be  necessary  to  the  <'oiidni't  of  its  hu»nics.s. 
including  such  technical  experts  and  advisers  as  may  he  fmind 
necessary,  and  to  fix  their  salaries.  Such  salaries  shall  con- 
form to  those  usually  paid  by  the  Oovernment  for  similar  ser- 
vice: Provided,  That  by  unanimous  approval  of  the  boani 
higher  c(>mpcnsatiou  n)ny  be  paid  to  lei-hnicai  f\])erts  and  hi' 
visers.  The  board  may  rent  suitable  ofllces  in  the  District  of 
Columbia  or  ekewhere,  pnrrh.ose  necessary  office  equipment 
nnd  supplies,  including  scientiflc  publications  and  printing'- 
and  may  incur  necessary  administrative  and  contingent  e\- 
penseH,  and  for  all  of  the  expenses  enumerated  in  this  para- 
(rraph  there  shall  be  allotted  by  the  Chief  Signal  Officer  ol 
the  Army  for  the  fiscal  year  nineteen  hundred  and  seveiileeii 
anil  nineteen  hundred  nnd  eighl>>en  the  sura  of  $100,0i>ii,  or 
so  much  thereof  as  shall  be  neecssnry,  from  anv  appropriation 
now  existing  for  or  hereinafter  made  to  the  {Signal  Cordis  of 
the  Army,  and  such  a|>proprialion  is  hereby  made  available 
for  these  purposes:  Provided.  That,  except  upon  the  joint  an<l 
concurrent  approval  of  the  Secretary  of  War  and  the  Secre- 
tary of  the  .\avy.  there  shall  not  be  established  or  maintained 
under  the  hoard  any  ottlce  or  organization  duplicating  or  re- 
placing, in  whole  or  in  |<art,  any  office  or  organization  now 
existing  tlut  can  l>e  properly  estahlishcd  or  maintained  h.\ 
appropriations  made  for,  or  available  for,  the  military  or 
naval  services. 

Large  Italian  Airplanes  Fly  to  Washington 

Three  Italian  airplanes  flew  from  Langley  Field  to  Wash- 
ington, D.  C,  on  Saturday,  Sept.  21. 

The  120-mile  trip  was  made  without  mishap  by  the  Pomilio 
and  the  Caproni  machines,  which  made  good  time,  but  the 


other  battleplane,  an  S.  1.  A.,  equipped  with  a  Fiat  engine, 
altiiough  (lie  tirst  to  arrive  over  Washington,  either  ran  out 
of  ga.'K>line  or  experieiu-ed  some  engine  trouble  and  was  forced 
to  land  in  a  marsii  just  south  of  Washington  on  the  Virginia 
siile  of  the  Potomac,  where  it  stuck.  Lieutenant  Ballerini  and 
his  observer.  Lieutenant  Abbetti,  were  uninjured. 

About  1L15  the  first  Italian  battle-plane,  the  ;i«0  hp. 
Piunilio  which  was  piloted  by  Lieutenant  Baldioli  of  the  Italian 
Army,  was  sighted.  Although  the  third  machine  to  leave  New- 
port News,  this  was  the  first  to  arrive  in  Washington. 

The  giant  Caproni  biplane,  powered  by  three  175  hp.  en- 
gines, driving  two  tractor  screws  and  a  pusher  propeller, 
carrying  ten  passengers,  put  in  its  appearance  about  11.35  at 
a  very  great  height.  After  circling  about  for  a  few  minutes 
the  pilot.  Lieutenant  Resnati,  began  to  spiral  down  slowly. 

Lieutenant  R(>snati  made  a  beautiful  landing,  and  presently 
his  passengers  nnd  mechanics  began  climbing  «iuf.  Among 
the  former  were  I>r.  William  F.  Durand,  rhaimian  of  the 
.Nutionnl  Ad\-isory  Committee  for  Aeronautics;  Dr.  Samuel 
W.  Stratton  of  the  Bureau  of  Standards,  and  also  a  member 
of  the  Advisory  Committee;  W.  B.  Stout  ;  official  photographer 
Erricsson;  H.  J.  Kubel  of  the  Geological  Survey,  and  Captaiu 
Tappi  of  the  Italian  Army. 

New  American  Altitude  Records 
Caleb  Bragg,  an  aviator  cadet  in  the  United  States  Army 
Air  Service.  a.sc<mded  on  Sept.  19  nt  Hazclhuist  Field 
to  an  altitude  of  22,000  ft.,  thus  establishing  a  new  American 
altitude  record  for  airplanes.  Bragg  used  a  Wright-Martin 
model  V  biplane  fitted  with  a  150  hp.  Hispaiio-Suiza 
engine  built  by  the  Simplex  "Works  of  New  Brunswick,  X.  J. 


1 


WhIGMT-M  AUTIS   MoilM,  \'  Hll'I.ANK 
I'auitd  by  Commlltrt  on  Public  /n/urmalion 


The  flight  for  the  allituite  r<H-ord  of  s4'aplaiies,  with 
pilot  and  two  passengers,  was  made  August  2.'>  in  a  Wrigrht- 
.Martin  flying  boat,  with  a  Hii^pano-Suiza  engine.  A  height  of 
12,900  feet  was  reached. 

The  previous  American  seaplane  record  for  pilot  and 
two  pa.s.«engers  was  9,524  feet,  and  the  present  American 
>euplune  record  for  aviator  and  one  passenger  is  12,3;i.'i  feet. 

This  record  has  l)e«Mi  allowed  by  the  Aero  Club  of  America. 

Y.  M.  C.  A.  School  for  .Air  Mechanics 
Meclianics  who  wish  to  do  their  "  war  iiit  "  while  working 
at  their  own  tratle  are  eligible,  if  in  fit  eonditiim.  to  learn  air- 
(dane  mcclmuicii  and  qualify  as  noii-commiKsioned  oflici>rs  in  the 
aeronautical  service.  They  will  not  be  expected  to  fly,  but  to 
lake  core  of  the  airplane  entiines  and  the  planes  under  dirw- 
lion  of  ofHcers. 

A  school  to  train  airplane  tue<-hauirians  will  be  opened  in  a 
lew  days  by  West  Side  Y.  M.  C.  A.,  318  W*^!  Fifty-seventh 
street.  New  York,  and  the  army  will  doubtless  enlist  all  the 
graduates  who  can  pass  the  required  tests. 

The  school  will  be  under  tlie  direction  of  F.  S.  Oosleiihofer 
and  will  he  assisted  by  a  corps  of  instructors.  The  course  will 
include  thorough  instruction  in  Ihe  mechanics  of  the  airjilane 
and  its  engine.  The  aero  school  will  be  uniler  the  general 
■supervision  of  H.  Clifford  Brokaw.  head  of  the  West  Side 
Y.  M.  C.  A.  Automohile  Schind.  which  has  turned  out  more 
I  linn  15,000  automobile  drivers  and  mechanics. 
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Captain  Giiyneiner  Ix>i«t 

<*n|it.  tJwirffe  Ciuym'nu'r.  tlio  fauutus  Kmirh  aviator,  is 
IM-Iievcil  to  Im>  (It'uil. 

lie  met  his  <leatli.  it  it  »ii|>|iosi-4l,  iu  a  ive(iiitiabi»4iiii-^  fli^rhl 
<iver  Fliinik'rs  on  wliii-li  Icl't  lliiiikirk  Sept.  11.  Noth- 
ing liiis  bifii  lifiiril  (>r  hill)  since  ami  it  has  Ihh-ii  iissiiiiieil  that 
he  WHS  lost.  Freneh  Ariiiv  Hea<li|uartei>i  issued  on  Sept.  Uft 
n  ponHrniatorv  rvporl. 


<'a)>taiii  Ouyneiuer.  wlm  altaineil  world  wide  I'auic  by  liis 
«'xploits,  was  iHThnps  the  most  brilliant  aviator  of  the  war.  He 
was  la*t  eiteil  in  the  oltieial  Freneh  aiiuoiincement  of  Septcui- 
Imt  10  I'or  liaviii;f  won  his  (il'tielh  aerial  vietory.  An  unofli- 
eial  press  dispateh  a  few  days  earlier  said  he  had  aee<iunted 
for  tifty-lwo  enemy  luaehinett.    He  was  21  years  ohl. 

Only  a  little  more  than  two  years  a>;o  fapt.  Guynenier 
was  a  simple  soldier.  He  entered  the  Freneh  Army  as  a 
Volunteer  after  liavinir  Imh-ii  rejeete*!  five  times  by  the  medi- 
eal  inspwtors.  Joinin;r  the  Aviation  Corps,  be  mse  rapidly 
in  rank  until  he  attained  tiie  irrade  of  <'aptaiu,  winning;  the 
Cross  of  the  I^-gioii  of  Hon4ir.  the  Military'  Me<Ial.  the  War 
Cross,  and  almost  every  other  honor  which  his  country  nmld 
bi'jitow. 

The  young  aviator  l<M>k  part  in  itiany  speetaeiilar  flfrhts, 
and  had  tlio  narrowest  csi-apes  on  several  cwvasions.  In 
Mareii  of  la.st  year  he  was  woiindeil. 

One  of  liie  most  siKrlacular  aehievenieiits  of  Capt.  (liiy- 
nenier  was  the  shootiuff  down  of  thri-e  (ierman  airplanes  in 
two  minutes  and  thirty  sct-onds  in  September.  l!(Ui.  On  one 
4M-casion  be  was  forced  to  descenti  ix-twi'en  the  French  Bn<l 
tiermaii  trenches,  but  wa.s  able  to  esca|M?. 

Oiiynemer  operate*!  his  airplane  alune,  serviDg  aa  both  pilot 
and  gunner. 

Non-Stop  Flight  from  Turin  to  Rome 

Captain  MhivIunc  tiiulio  Laureati.  ot  the  llaiiaii  Koyal 
Flyin;;  Corps,  who  i-stablislu-d  on  Au-j:.  It*  la«l  a  new  world's 
aviation  dislann'  record  in  circuit  by  llyiiig  from  Turin  to 
Naples  and  hack  without  a  stop,  a  distance  of  miles,  made 
on  Sept.  °ir>  another  remarkable  nonstop  flight,  which  took 
him  in  a  straiL'ht  line  from  Turin  to  Home. 

Ciipluin  Ijiureuti  left  Turin  at  K.'JN.  Italian  time,  and  lande<I 
at  llounslow  at  2.ij<l  in  the  afleniooii.  Iiaving  completeil  a  .iour- 
«ey  III  (i54»  mik-^.  in  7  hr..  "-'"J  iiiiii.,  '.W  s4-c. 

Captain  hauri-ati  llew  an  Aila  machine  and  carried  a 
mechanic  as  passenuer  and  two  machine  guns. 

From  Turin  he  loHowed  the  railway  as  far  as  .Snsa,  on  tlie 
Italian  frontier.  CriMwing  the  .Mps  by  Mont  Ceiiis  at  an  alti- 
tiule  of  nearly  12,0(1(1  ft.,  be  |)assed  over  Ijuislehourir  and  re- 
joined the  railway  at  Mo<Iane.  During  the  crossing  of  the  Alps 
he  encounterfNl  ri>ui;h  weather,  and  throtighoiit  the  whole  .joiir- 
Iiev  had  III  face  a  slronir  northwesterly  wind. 

From  Modane,  still  follow  iug  tiie  line  of  railway,  the  aviator 


travele4l  northwes't  to  Culoz.  which  he  reaelieil  in  an  hour  and 
forty  minutes  from  Turin,  and,  ecmtiiiiiing  on  the  same  line, 
|>a.stH-d  over  Verdun-sur-le-Doubs.  He  erofwed  the  Cote  d'Or 
Department  and  pri>ce«>do4l  by  way  of  Flavigny  and  Hushv 
across  llu*  DepartnuMit  of  .Seine  el  .Manie,  passing  to  the  etist 
of  Paris  and  i-ompleting  his  transit  of  France  by  way  of  Coni- 
pieinie,  Amiens,  and  Cap  (Sris  Nex. 

Throughout  this  part  of  the  journey  he  kept  an  average 
height  of  about  ft.    He  crosseil  the  Channel  in  Mi  min., 

drojijied  to  2.000  ft.  to  pick  up  his  bearings,  and  completed 
his  journey  to  Hounslow  without  mii>adventure  except  for  a 
slight  detour  made  in  emir  over  llendon. 

lie  carried  with  him  in  addition  to  copies  of  an  Italian 
newspa|H'r  an  aulo<^raph  letter  from  his  King  to  King  (ieorge 
and  litters  to  I-loyd  (J»>orge.  Ixird  Derby.  Mr.  Hall'our.  L«inl 
Montagu  of  Beaulieu,  and  the  Lord  Mayor  of  I/ondon. 

War  IniluHtrics  Board  Reorganized 

The  Council  of  National  Defense  lias  announceil  liie  reor- 
ganisation under  the  War  Industries  Board  of  the  Automotive 
Products  Committee,  which  will  have  ailvisory  su|>ervision  on 
all  matter;!  involving  the  use  of  internal  eoinbustioii  engines, 
including  the  production  of  motor  cars,  trucks  and  ambu- 
lances, tractors,  motor-boals  and  airplane  engini's.  The  Com- 
mittee will  sem'  under  the  adminisiral ion  of  Kobert  S.  Brook- 
iu«s.  member  of  the  War  Industries  Iioai'<l  in  charge  of  finished 
products. 

The  membersliip  <if  the  committee,  as  reurganizeil,  ia  as  fol- 
lo\«-s:  Cluiirman,  H.  L,  Horning,  tractors  and  trucks;  C.  W. 
.Sligi'r.  representing  the  Motor  and  .\ccessory  Association; 
Cohmel  Cbauiicey  .M.  Baker  of  the  (Quartermaster's  Corps; 
Coker  F.  C|arks<iii.  representing  Ihe  Society  of  .Viitomotive 
Kiigineei-s:  Frank  W.  Kussell,  representing  the  Manufuctur- 
ei-s'  Ain-ruft  Association;  T.  W.  Henders<iii,  representing  the 
Motor-cycle  .Association;  Henry  R.  Sulpheu,  representing  the 
Motor-boat  Association  and  Hugh  Frayue,  member  of  llu'  War 
iiiilu.stries  Board,  ri'presenting  labor. 

.V  s|ieeial  auxiliary  committee  lias  lM?en  appointetl  to  work 
on  the  military  truck  pnigram  in  co-operation  with  Ihe 
Quarlemia-ster's  Corps.  Sub-committees  will  also  be  appointed 
on  priority,  gasoline  and  military  iiiotor-cycKs. 

Transatlantir  Flight  Projected 

I'rtliarations  are  \hw^  made  in  Knulnnd  lor  cros.sing  the 
Atiuiilic  fniui  east  to  west  by  airplane  in  one  day.  acconliiig 
to  an  niinounccnieiil  made  by  .1.  A.  Whitehead,  governing 
director  of  the  Whitehead  Aireroft,  Limited,  to  the  I»ndon 
Drtili/  .s'trfi  fc. 

"  When  our  plans  are  full  matured,"  he  saiil,  "  we  shall 
make  a  trip  which  will  be  the  iniist  scnsatitmal  in  the  whole 
hislorj'  of  aviation.  The  aeroplane  will  be  pilot i-d  by  Herbert 
.Svkes,  who  anticipates  leaving  llanworth  Park.  Feltluiiu  Mid- 
dh-sex,  al  dawn  and  reaching  New  York  befor<>  night.  The 
trip  will  be  acciunplisheil  on  a  s|>ecially  designed  very  jiower- 
I'lil  Whiieliead  iiiachiiie  which  is  being  built  at  our  Midille9>ex 
factory.  Kdgar  Middleton  will  accompany  Mr.  .S_\kes  as 
navigator.  He  has  .*erved  in  an  F.ssex  regiment  and  was  sub- 
lieutenant.    Both  arc  iiiimeliS4>ly  enthusiastic  and  coiitident." 

AniericBii  airmen  in  F^ngland  are  dubious  about  the  oulconie 
of  Ibis  scheme.  .\n  American  otHcer  |H>iiited  out  to  a  Unilti 
S'-ux  representative  the  ditliculiiej!  in  the  way  at  thi.s  lime  of 
year  when  e<|uiniiclial  gales  arc  due. 

"The  )in-vailing  -Vtlantic  winds,"  lie  saiil.  "are  from  our 
side  to  yours,  and  c.vperiments  to  lie  siu-ci^ssful  need  a  most 
favorable  coiidilioii.  A  worse  period  tor  crossing  to  America 
tnim  F.uriipc  could  not  be  chosen  than  that  between  now  and 
the  end  of  ne\t  .March.  I  s<-e  it  is  announced  that  the  Highl 
will  occupy  about  12  lir..  which  means  25(1  luilcs  an  hour  in 
tlic  teeth  of  ilk'  wind,    .lust  look  at  the  pniposiiion." 

Specifirations  If)«ned  for  Airplane  Materials 

Preliminary  spe<-iflcations  for  international  standards  of 
airplane  innterials  are  being  issued  by  the  International  Air- 
plane Standardiaition  Board  in  Wasliingloii.  This  work  has 
iieen  in  charge  of  F.  O.  Ditlin,  and  copies  of  Ihe  Standanls 
adopte^l  may  be  obtaiiUHl  by  manufacturers  interestetl  by  ap- 
plit'alion  to  the  International  Aircraft  Standards  Board.  Room 
224.  Bund  Buildiiii:.  Washington,  1).  C. 

.\ll  international  slandards  on  airplane  materials  lUid  fabri- 
cated parts  in  the  future  will  be  issued  from  the  oflire  of  the 
Board,  and  can  be  liad  on  application. 
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TURNBUCKLES 

We  Manufacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 

No.  1  Female,  Short  A- 15 18  No.  2  Female,  Long  A- 1520 
No.  1  Male,     Short  A-1522        No.  3  Male,      Long  A-1524 


Curtiss  Type 


326  Short.  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON.  OHIO.  U.  S.  A. 
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The  Goodyear 
Kite-Balloon 

The  kite-balloon  perfected  by  Goodyear 
combines  the  principles  of  the  man-  lifting 
kite  and  the  captive  balloon. 

TTie  first  was  unpractical  because  it  required 
a  strong  wind. 

The  second  was  unsatisfactory  because  its 
use  was  limited  to  periods  of  calm. 

Neither  was  stable,  nor  free  enough  from 
veering  and  yawing. 

The  Goodyear  type  of  kite-balloon  has  fused 
the  operating  principles  of  both,  selecting 
the  best  in  each,  so  that  it  serves  in  storm 
and  calm  and  furnishes  a  fixed,  unwaver- 
ing eye  for  artillery  and  fleet. 

The  carefully  adjusted  inclination  of  the 
elongated  bag  makes  the  plane  of  its  nether 
surface  a  kite  when  the  wind  is  on  its  front, 
and  a  resistant  plane  when  the  air  currents 
cire  heavy  on  the  back  of  the  bag. 

The  refinements  of  keel  construction,  steadying  side 
fins,  and  stabilizing  tail-cups  are  Goodyear  contribu- 
tions to  steadiness  in  air. 

Every  factor  necessary  to  the  fusion  of  the  principles 
of  kite  and  balloon  has  been  developed  or  perfected 
— either  in  design  or  in  material,  or  both. 

Everything  in  Rubber  for  Airplanes 
Balloons  of  Any  Size  and  Every  Type 


The  Goodyear  Tire  &  Rubber  Company,  Akron,  Ohio 
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WAR  WILL  END  QUICK 

When  Aeroplanes  of  Speed  and  Durability  are  put  into 

Service  by  the  AHies 

ALUMINUM  SHEETS 

Decrease  Weight,  Increase  Sf)eed,  Strength  and  Durability 


We  carry  the  Largest  Stock  in  the  World — and  Operate 

Our  Own  Rolling  Mills 


Service  is  Assured — JVriie  us  Today 

WE  ALSO  MAKE  ALUMINUM  INGOTS.  OF  ALL  GRADES-FOR  CASTINGS  OR 
STEEL  PURPOSES-RODS^WIRES-GRANULES.  ETC. 


United  Smelting  &  Aluminum  Co.,  Inc. 


NEW  HAVEN.  CONN. 

BRAiXCHES: 

24  Stone  Sueet.  New  York  Gty  1334  Dime  Btnk  BIdg..  Detroit.  Mich. 


959  Monadnock  BIdg..  Chicago,  III. 
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A  pracHcai  quality  oil 
for  aeroplane  motors 


i,„,    ilticM   .-ii-     1        s.-(.i.       ttn.j  (Ml.  <•.  iMUf*  "f  H>»     Siilurdiiy  F.vcntn«  Post     '".^^f"'*!'""  7 
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J.  ROBINSON  HALL 


AEROPI.AN£8,  MOTORS 
AMD   B  QUIFBIENT 

PACIFIC  COAST 
RBPRESBHTATIVB 

romje^iQM  and  American 

MANITFACTURBRS 


C-  M.  SiOMMERVIlLLE 

sai.es  manager 


609-611  Merritt  Bldg.,  Los  Angeles,  California 
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Airplane  Parts! 

Immediate  Delivery! 


Fortunately,  the  present 
crisis  Hnds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from  %" 
to  lyi",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment sf>ecifications 

Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  "  D '  * 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 


The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famous  for  Stanweld  Rims,  Tubing,  etc.,  Perfection  Springs,  Bock  Bearings, 
Axles,  Perfection  Heaters,  Forgings,  Hubs,  etc.,  etiu 
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COURSE  IN  AERODYNAMICS 
AND  AIRPLANE  DESIGN 

by  the  Instructors  in  Aeronautics  of  the  Massachu- 
setts Institute  of  Technology  is  printed  complete  in 

BOUND  VOLUMES  Nos.  I  and  U 

of 

A  vialion  and  A  eronauiical  Engineering 

Substantial  and  attractive  bindings.  These  bound 
volumes  contain  nearly  one  thousand  pages  of  matter 
of  permanent  value  to  the  designer,  constructor, 
accessory  manufacturer  and  student  of  aeronautics. 
Prices,  delivered  anywhere  in  the  United  States  or 
Ginada 

Volume  I  $5.00       Volume  n  $4,00 


The  GARDNER.  MOFFAT  COMPANY,  Inc. 

120  WEST  32Qd  STREET  NEW  YORK 
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Model  T.  T..  90  h.  p.  Training  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

I^incoln  Highway  NewarK,  N.  J. 

N»r  Pani  c  River  Telephone  HarKel  9096 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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Licensed  by  and  affiliated  with  Messrs.  Leduc,  Heitz  &  Co.,  Paris,  France 


AEROPLANE  DOPE 

of  the 

HIGHEST  QUALITY 

for 

land  and  water  machines  built  by  constructors  able  to  afford 
the  best.  Also  pves  excdlent  results  and  leduces  fire  ride 
when  used  for  the  last  2  or  3  coats  over  a  dieaper  dope 


^MTMCTOM  TO -me  MWOMI 


AMERICAN  BMAILLITE  COMPANY 

5SS  W.  Washington  Street 
Chicaso,  111. 


American  Walnut  Propellers 

To  supply  the  increasing  demand  for  our  product  the  Excelsior 
Propeller  Company  has  been  forced  to  increase  its  facilities.  We 
have  reorganized  our  company  under  the  new  name  of  the 

HARTZELL  WALNUT  PROPELLERJCO. 

and  will  occupy  a  modern  three  story  factory  at  Piqua,  Ohio,  with 
50,000  sq.  ft.  of  floor  space  and  all  equipment  necessary  for  the  effi- 
cient manufacture  of  propellers  in  large  quantities. 
From  now  on  our  propellers  will  be  produced  from  American 
Walnut,  guaranteeing  greatest  durability  and  best  possible  finish. 

With  our  nev  facilities  we  can  give  our  custom- 
ers prompt,  efficient  and  satisfactory  service. 

HARTZELL  WALNUT  PROPELLER  CO. 

Piqua,  Ohio 


L 
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CRANKSHAFTS,  Etc.,  Wni  Be  Put  in  Runnmg 
Balance  in  My  Recently  Organised 

J^atoratory  of'  J^ynamic  Jj^alance 


Centrally  Located  in  This  City 


All  work  guaranteed  and  done  an  my  latest  Balancing  Apparatus.  It  appears  that 
a  great  deal  of  misinformation  is  now  being  circulated  with  respect  to  the  would-be 
simplkily  with  which,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self-appointed  exptrts.  Let  me  have  a  shaft  balanced  in  tbis  manner  and  I  will 
explain  the  earrtct  way  of  balancing  ancb  a  shaft 


N.  W.  AKIMOFF,  BttilW  V  Dymmic  B^lmcintf  MacKiaCTy 
OffiflC!  HARRISON  BUILDING.  PHILADELPHIA 


HYDROGEN  GAS 

Equipment  for 

Aerostation  Fields 


GAS  ENGINEERING  CO. 

Trenton  ::  ::  New  Jersey 
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Grand  Rapids  Lumber  Tester 

Test  your  lumber  for  moisture  conterit: 
I.    When  you  buy  it.  to  be  sure  you  are 
getting  what  you  want. 
II.    When  you  put  in  your  kiln,  to  see  how 
long  it  should  dry. 
III.    When  you  empty  your  kiln,  to  insure 
properly  dried  lumber. 

Don'l  guess  d  it.    Guessing  is  a  poor  game. 


Requires  no  figuring  or  computations. 

No  charts  or  rollers  to  bother  with. 

Equally  applicable  to  testing  any  material 
for  moisture  content. 

Accurately  made,  graduated  to  metric 
system,  and  can  be  used  for  ordinary  weighing. 


GRAND  RAPIDS  VAPOR  KILNS 

Now  used  in  aircraft  work  by: — 

Curtiss  Aeroplane  &  Motor  Corp. 
American  Propeller  &  Mfg.  Co. 

Now  building  for: — 

Fisher  Body  Corporation 
Airplane  Division 

Equipment  and  instruments  supplied 
to,  in  addition  to  above: — 

Standard  Aero  Corporation 
The  Burgess  Company 
Thomas-Morse  Aircraft  Corp. 
Dayton  Wright  Airplane  Co. 

GRAND  RAPIDS  VAPOR  KILN 

Made  by  GRAND  RAPIDS  VENEER  WORKS 
Grand  Rapids,  Mich.  U.  S.  A.     SMttle,  WasL,  U.  S.  A. 


a  counterbalanced  aviation 

crankshaft 


•  •  •  • 


one  of  the  I  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

We  have  ahipped  50,392  Counterbalanced  Crankihaftt  to  Auguit  2Blh,  1917 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 
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ANNOUNCEMENT! 

In  view  of  the  urgent  requirements  of  the  United  States 
Government  for 

Resistal  Aviator's  Goggles 

w^e  are  compelled  to  ask  purchasers  of  RESISTAL  AVIATOR'S 
GOGGLES  to  wait  for  shipments  until  we  deliver  to  the 
Government. 

Shortly  after  October  1 ,  1 9 1 7,  we  will  be  in  a  position  to  ship 
orders  for  RESISTAL  AVIATOR'S  GOGGLES-just  ap- 
proved and  standardized  by  the  United  States  Signal  Corps. 

STRAUSS  &  BUEGELEISEN 

37  Warren  Street  New  York  City 


TO  speed  up  the 
production  of 
airplane  motors, 
without  in  any 
degree  slighting  the 
accuracy  that  is  so 
essential,  install 


Universal  Hollow- Hexagon  Turret  Lathes 

Even  on  the  most  exacting  work  these  machines  take  two  cuts  at  one 
time — face  or  undercut  or  form  with  the  square  turret  on  the  carriage 
while  the  hollow-hexagon  turret  is  boring  or  turning.  Ask  for 
Descriptive  Literature. 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

TURRET  LATHES— TURRET  SCREW  MACHINES— BRASS  WORKING  MACHINE  TOOLS 


NF.W  YORK  once— Siniccr  Bldi. 

Detroit  one* — Ford  Bide 


Boston  once— Oliver  Bids. 
ChkcaCo  once  and  Show  Roomii 


Buffalo  one*— Iroqaoii  BIdc- 

SI 8-623  WuUlofton  Blvd. 
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Aviation  Field 


or 


Site  for  Aircraft  Factory 

All  or  part  of  250  Acrw    Located  in  Greater  New  York 

One  mile  of  winter  frontage 

Level  ground,  city  water  and  sewer  through  centre  of  tract 


Close  to  Transportation 

This  property  in  the  near  future  will  be  valuable  tor  development  purposes, 
and  abould  ibow  a  big  profit  over  the  price  it  can  be  purdiaeecl  for  now. 

Maps,  termt  and  particular*  on  application 

Wm.  A.  White  &  Sons 

46  Cedar  Street,  H&ut  YaA 
T^tphona  ST$$  John 


Aluininum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

bigot.  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

Generid  Sales  Office,  2400  OUver  Bldg.,  FitUburgh,  Pa. 

Branch  Offices: 

Boflon    131  SUte  Street       New  York  12U  Hroadway 

Chicago  1500  Westminster  Building       Philadelphia  1216-1218  Widener  Building 

Cleveland  950  Leader-News  Building  Sft*"*" " "  Vb' biS?  Building 

'MtroA  1512  Fold  Bttilding  731  Ri alto  BuUding 

Kansaii  City  308  R.  A.  Long  Building  SeuttU  (Pienon,  JCocdtng  &  Co.,  Agents) 

Los  Angeles  (Piertent  Hooding  &  Co.,  AgmuJ  523  Colman  Building 

494  Pacific  Eketxie  Building  Wadiington. .  .509  Metropolitan  Bank  BoiMtng 

Stnd  inquiries  regarding  aluminum  in  any  form  to  nearest  Branch  Ofiice,or  to  General  Sale*  Office 
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Aeroplane 

Lumber 

Specialists 

Alaska  Spruce 
Black  Walnut 
Tough  White  Ash 


CHETHAM  LUMBER  CO.,  Inc. 

15  William  StM«k  York 
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AIR  SERVICE  JOURNAL 

A  Weekly  News  Magazine  Devoted  to  the 
InttreatM  of  the  Army  and  Naoy  Air  Seroiem 

Prints  all  the  news  of  the  ;iir  services;  personal  activitujs  ot  iiumst  to  the  serv- 
ices; foreign  events  in  the  air;  developments  in  the  aircraft  industr)'  and  notes 
.of  the  flying  fields. 

SiKoial  ;irtit-les  on  niilitar>  ami  naval  aeronautics  of  interest  to  officers  and 

enlisted  men  apjiear  in  every  issue. 

The  latest  and  best  photographs  illitstratin>j  aerial  happenings  all  over  the  world 
are  featured. 

The  jmigress  and  achievements  of  the  air  services  recorded  in  brief  and  attractive 
form. 

Published  every  Thursday  by 

AIR  SERVICE  JOURNAL 


120  West  32d  Street 


NEW  YORK,  N.  Y. 


SI  BSCRIPTION  PRICE 


$3.00  a  Yearf  Foreign  $4.00 


Single  Copies  10  Cents 
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Usco 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC, 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE. 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT,  VIZ.: 

Strong 
G  as-Tight 
Neutral,  Invisible  Cdlor 
Withstands  All  Weather 

Conditions 
AND  Ages  Well 


MADE  BY  THE 
WORLD'S  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


%BRIKQy^ 


MEO.U.  *.  MT.orr. 


Craftsman  Quality 

For  A  irplane  Upholstery 

Approved  by  I'ncic  Sam  an<i  t>einK  used  on  thousands 
of  his  war  marhincs. 

Other  Suitable  Qualities  Furnished 

Fabrikoid  meet*  every  retiuircmcnt  of  Beauty,  Serv- 
ice and  Kcoiioiny. 

It  is  water.  Krease,  stain  proof  and  washable — 
Promptly  available  iti  any  quantity. 


I.    I   f '  .<  S  r  n  d  S  a  m  f  1 1-  3  and  Q  u  o  I  ,•   I'  r  i  c  f  s 

DU  PONT  FABRIKOID  CO..  Inc. 

Wilmington.  Del.  Toronto,  C  anada. 


Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  elastic  aviation  cord. 
We  are  the  originators  and  the 
'largest  manufacturers  in  the  world 
of  heavy  elastic  cord. 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUGHTON.  MASS. 
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Boeing  Airplane  Co. 

AIRPLANES 

ACCFSSORIFS' 

SCHOOLING 

GENERAL  OFFICES: 

Hoge  Building  =  Seattle,  Washington 

THE  TANDEM  BIPLANE" 


INHERENT  LONGI- 
TUDINAL STABILITY 


Richardson  Aeroplane  Corporation,  Inc. 

New  Orleans,  La. 


Aeroplane  Company 


Jamaica  Plain  Boston 

Member  Manufacturers  Aircraft  Association 


With  the  manufacturing  facilities  of  three 
large  factories  in  New  York,  Tennessee  and 
New  Jersey  we  are  in  a  position  to  execute 
vvith  despatch  orders  for  the  LANZIUS 
CHANGEABLE  ANGLE  OF  INCIDENCE 
AIRPLANE  in  any  type  for  land  or  water, 
or  for  Standard  and  Special  Design  Aircraft, 
either  wood  or  steel  construction.  We  furnish 
with  our  standard  equipment  Ducscnberg 
Motors,  recognized  as  one  of  the  most  power- 
ful and  efficient  Aeronautical  Motors  on  the 
market. 

LANZIUS  AIRCRAFT  COMPANY 

Executive  Officva 
608-609-610  Singer  Building,  149  Broadway,  New  York 
Telephones  6710-6711  CortUndt 
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AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
■nd  duignen 
of 

AERO 
RADIATORS 
INTAKE 

EUIAUST  PIPES 


UNDER  &  MEYER 
MSW.SSthSl. 
NnrYfldi 


WESTMORE 
PROPELLER 

will  not  warp  or  split 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

Quantity  Production 

WFITE  F'}H  ISFOKilATlOS 

Address  AIRCRAFT  DEPARTMENT 

SCHWEIZER  &  WEST  MFG.  CO. 
308-334  N.  Ada  St.,  Chkago 

C»bl»  ndJn  -.",  •  S'.VKSCO" 
CaMiMC  makcra  with  uTcr  thirty  jrtsra' 


Factors  of  Safety 

OMMt  Ib  AcrapluB  CMUtnidien 


NON-INFLAMMABLE 


provuU  wothtr  SAFBTY  FACTOM 


NON-INFLAMMABLE 


n 


HAiniMCTOBW  BT 


Chemical  Pfoducts  Company 

fS  Bnid  StTMC  BoMom  U.  S.  A. 

I  AaMt  far  nmlv  I 


TURNBUCKLES 


flf  tlw 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirements 

Standard  Screw  Co. 

<flf  PenugrlvHUB) 
CORRY,  PA. 

New  York  Ofiice:  Woolworth  Building 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


Q  Du  Pont  facilities  and  capacity  can  be  de- 
pxnded  up>on  to  Iceep  pace  with  the  increased 
demands  of  the  airplane  industry. 

Q  Du  Pont  technical  skill  and  experience  will 
insure  strict  maintenance  of  the  quality  that  has 
made  DU  PONT  DOPE  the  standard  for  airplane 
surfaces. 

Du  Pont  Chemical  Works 

E.  I.  du  Poat  dc  Nanoun  k  Co-,  Owner 
120  Broadway  New  York 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  C0^34  Commerce  Sl,N.Y. 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPUED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

MACHINE  OVN.  PISTOL  AND  RIIU 
8IUHTK:  KANGK  SCAI.IM:  .^CTOMATtC 
TKI.KI'HONU:  WIKKI.K88  APPARATl'Sj 
NAVIOATINO  1N8TRUMRNT8  or  ALL  FLT- 
INO  AND  BAIUNG  CRAFT;  DBOK  CIXKVSi 
WRIST.  STOP  AND  POCKBT  WATCBBS; 
SIONALS;    PLOTTING    HOARDS:  ETC. 


Radiam  Luminous  Material  Corporation 

Prfty  Fm  Liberty  Street  New  York  Gty 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  exjjerience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for   a  high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 
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Mil*  same-  efiKineeriiin  skill  which  i- 
res[>onsil)!o    for   scltiiij^   new  worltI"> 
records  on  ro.ul  and  s|)ecd\vay,  c«>uld  pro 
duce  an  e«inally  successful  Aviation  motor? 
Like  the  racing  type,  the  Wisconsin  Aviation 
models  are  mited  for  their  dependability. 


AEROPLANE  MOTORS 


.Made  in  6  and  I2  cylinder  sizes.  Write  for 
catalog  with  complete  specifications. 


SOMEWHERE  IN  AMERICA 

At  Any  Aviation  Camp 
You  Will  Find  the 

Christensen  Self  Starter 

DOING  ITS  BIT 

Starting  Aeroplane  Motors 
by  the  Mere  Touch  of 
a  Button 


It  has  never  shirked  but 
is  always  ready  and  reliable 

WRITE  TO 

The  Christensen  Engineering  Co. 

Milwaukee,  Wi»consin 


IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  service — Kngineer- 
ing  Corps,  Aviation  Sieclion,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty^you  will  find  the  1 91 7 

<^u&m  Motocycle 

With  Poiuerplus  Motor 

Greatest  rtrcngth,  t'liduraiice,  speed,  power,  accessibility, 
and  all-round  Je^iendability. 

We  will  be  pleased  to  arranee  demonstrations  of  all  1917 
Indian  models  for  interesteamilitar}-  officials. 

Ittmtlttttd   IB17  ImiUu  CaloJof  tnd  dkit 

HENDEE  MANUFACTURING  COMPANY 

(l.aT0rst  htolemcyH*  hi amu futiutiri  in  ttu  World) 
MO  STATE  ST.  SPRINCFIKLO,  MASSACHUSETTS 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 


in  conformity  with  the  standards 
adopted  by  the  International 
Standardization  Committee. 


ER STANDARD 

Guarantees  Perfect  Workmanship 


ERIE  SPECIALTY  COMPANY 

Office.:  25  PINE   STREKT,  New  York 
Fictocy;  EH*.  Pnatxlvmu. 
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TRADE 


MARK 


UNIVERSAL  MILLERS 


.o: 


4 


1 


Accurate  machiaiAg  of  Anoplane  Encinc  parti  demand  thi(  ]A 

Un.ver»»l  Miller.     Writr  <ar  fuU  piTtuuUrt. 

FOX  MACHINE  CO.,  "jlc^K^rM,^:-' 


w. 


To  build  the  best  radiator 
made.  Maximum  efficiency 
and  minimum  weight  with 
stabihty. 

We  have  never  made  a 
radiator  to  meet  a  price. 
Quality  is  the  prime  consid- 
eration. 

Our  ten  years  of  manufac- 
turing experience  is  at  your 
disposal. 

Samples  submitted  with 
quotations  if  you  will  mail 
your  prints. 

THE  ENGLISH  &  MERSICK  CO. 

NEW  HAVEN,  CONN. 


"DALTON  SIX^ 

In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

"Dalton  Six" 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  fine  instruments 
for  aeroplanes  now 
has 

(36)  "DALTON  SIXES'*  Installed 

Why  Not  Invettigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co..  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


gBmiiiiiiriiiBnau 


■aannumiamiiBuuuui.'iii  uuaiiiaii 


[p[S(o)[F[ELL[E[H] 


OPEC  I  ALLY  designed 
and  constructed  to 
meet  the  requirements 
of  your  power  plant 

Duplicate  the  propeller  that 
gives  you  the  best  results. 
Send  us  >'our  blades  and 
we  will  duplicate  them. 


Inquiries  Solicited 


( 


HARRIMAN  AIRCRAFT  MOTORS  CO. 
SOUTH  GLASTONBURY.  CONN. 


uunuHfinmiinni 
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DROP  FORCINGS 

1 


THE  WHITMAN  &  BARNES  MANUFACTURING  GO. 

ESTABLISHED  63  YEARS 

1000  WEST  120th  STREET,  CHICAGO,  ILL. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

120  Broadway,  EquitabU  Building  19  Queen  Anne  Chamber*.  Weatminster,  S.  W. 

Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers.  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  {perfected 

Designers  and  Builders  of  Military  and  Naval 
AIRCRAFT 


McADAMITE-ALUMINUM  COMPANY 

57-83  Isabella  Ave.  DETROIT,  MICH. 

Highest-  Grade— Strongest 

ALUMINUM  CASTINGS 

Tensile  .trength   44,250  lb.  Sq.  In.  LARGE  CAPACITY 

Compression   126,000   "  "  "  tjj  a-vT'T 

Transverse    87,200  f  LAiN  1 

Torsion    66400   "  "  "  ^  ,  .        ,.      •  »  j 

Fusing  Point   1040  Degrees  F  Quick  Dehveries  Guaranteed 


PREVENTS  STALLING 

AIR  SPEED  INDICATORS 

Tell  the  avUtor  at  a  glance  if  his  n>achine  is  maintaining  buoyancy,  or  stalling.  It 
accurately  measures  the  relative  wind  pressure,  the  force  wliich  keeps  the  plane  in  the 
air.    It  insures  safe  flying. 

Srnd  for  illuslmlive  and  desert piire  Bulletin  No.  BF\  10. 

THE  FOXBORO  CO.  Foxboro,  Mass.,  U.  S.  A. 


Nrw  York                     Chicago  PlltsburRh 

50  Church  St.  liti  Moiiadnock  Bids-  B.  F.  Jane*  Uld(. 

Philadelphia                    St.  Loult  San  FrandKo 

I4M  So.  Pent).  Sq.  1084  R.  Exdi.  Bld(.  461  Market  St. 


BirminKham.  Alii. 
740  Bro«n  Man  BIda. 
Peacock  Bra*, 
ass  Beaver  Hall  Hill.  Montreal 
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8TIHPS0N-RIVETS 


IRON 


Stock  4 


Sizes 


COPPERv   P-^"  A»   '^ALUMINUM  >> 

We  Make  Screw  Head  Nails  And  Rivets  For  Every  Purpose  . 

1^  EYELETS, HOOKS.GKOMMETS  *«o  WASHERS  fo«  SHOES.  «»ww#*i.i* 

70  FRANKLIN  /KVENUE  70    shelter  tents,  corsets,  leggins,  mail  bags.    BROOKiyN.  NEW-YORK 


Special 

To 
Oroek 


ACIERAL  METAL 


Light  as  Aluminum 

CASTINGS 


Strong  as  Steel 


Non-corrosive  by  salt  water 


RODS 


SHEETS 


Prompt  Dtlioerif 


ACIERAL  CO.  OF  AMERICA 


26  Cortlandt  Street 
NEW  YORK  CITY 


20  Orante  Street 

NEWARK,  N.  J. 


^  THE  Ifc? 


AEROPLANE  FIR 


<'IRELIABLEJ^^ 

A,  C.  DUTTON 

Milh 

SOUTH  BEND,  WASH. 
TACOMA.  WASH. 


WE  HAVE  SUPPLIED  A  LARGE  QUANTITY  OF 
DOUGLAS  FIR  FOR  AEROPLANE  PURPOSES. 

Our  farilitiea  are  of  the  best. 

LUMBER  CORPORATION 


Gantral  Saltt  Dupartmant 
SPRINGFIELD.  MASS. 


WharotM,  War9hou»€» 
and  Storage  Yardt 
POUGHKEEPSIE,  N.  Y. 


Halt  uiil 
HomI  raoi- 


AVIATOR  SUITS 

VVi.ND  Proof  Water  Proof'  Weathf.r  Proof 

Sanders  .Aviator's  suits  absolutely  wind  and  water  proof  made 
from  heavy  gabardine  cloth — well  lined — with  hood  to  match. 

Complete  $35.00 
Send  for  cafalogue  and  sntnples 

SANDERS  COMPANY 

218  Indiana  Avenue  Indianapolis,  Indiana 


Tnn  Raiuil&ii 
l.4«»th«r  Hood. 
Wool  IJn«d,  U.« 


October  1.  IVi: 
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Automatically  Shapes 
Propeller  Blades  and  Struts 

Ttirrr  t.4  tiM  Itinurr  .iu>  iiri:\ini<*ni  iKulnid  htch  itrixlurtiM'  mjchlti'T)  tM-inu 
III  vrratrr  nmi  \hntt  rwt  tH-diri'  I*f»f-tk-«ll>'  vvty  itaJloii  In  tbr  wi>fltl  k*.  *t 
tiu»  iimc.  itrmamlinc  crMi»«T  proaurihin  or  lu  rAcUirkos.  whlrh.  labor 
li«^*«»mlnit  lew  atntlahlr  vtrvry  ilax .  Irnvrn  iiiiili  iirtidurtlvr  iiutetiliirr>  a»  tl»r 
oiUy  rwxKir»r  of  mviir  to  tnduMirjr 

Defiance  Aeroplane  Propeller 
Turning  Lathe 


Ua  tUsb  imKluriU-r  iikarhtiir  It  mill 
later  Ihr  iHnrr  i>r  rlittil  tu  ten  «>Llll<yl 
vi»rliairn  Wlih  onr  mail  nitrrailnu 
M'vrral  msclitiKw  r;ich  latbi*  will  tia> 
far  lurtf  In  a  fra  nMiniTui,  and  ihrn 
daUr  »M»  lu  vriiQta  rlirtil  to  ten  timtn 
a  akHIrd  m-orliman'tt  w%gr    Thin  ma- 


rMiir  will  I  urn  arrofilinr  priipef 
hiMtfs  ul  an>  nUr-  l(»  any  Nhapr  or 
pllrh  anil  lravr»  liui  thr  OnaJ  DDlnb- 
liis  to  be  dufir  b>  hatul  li  alll  ijuplt- 
ratr  mrutii.  ua  wrll  un  propHkni.  of 
Dfi)'  dcHlcn  tit  rxortnnM. 


An  Ututiras*a  and  ^nrfifiHu  rifOttmr 
9f  ihU  mtuhitK  tctli  bt  maUr4  on  rrvwrci 

THE  DEFIANCE  MACHINE  WORKS 


DEFIANCE,  OHIO,  U.  S.  A. 


arm  Vark  Cllr 


LoadoB.  Entland 


SCREW 

MACHINE 

PRODUCTS 


Increased  capacity  enables  us  to 
handle  a  much  greater  amount  of 
screw  machine  work  up  to  2%" 
diameter. 

All  work  will  pass  the  most  rigid 

inspection. 

Send  us  your  specifiealiom 

Thos.  H.  Dallett  Co. 

Philadelphia,  Pa. 


TT 


Dueaenberf;  Motors  Corporation  designs  and  build!> 
high  apeed,  high  powered  motors  for  AutoniobileH, 
Motor  Boats  and  Aeroplanes.     Write  for  full  details. 

DUESENBERG  MOTORS  CORPORATION.  120  Broatlway,  New  Ytrk 


"Flexo"  Aero 
RADIATORS 


The  only 
core  that 
will  slund 
!<e>ere 
landing 
iihocks. 

No  sharp 
corners 
l«  crys- 
tallize 
throii>:li 
vibration. 


The  only 
core  that 
ran  be  so 
brnt 
without 
injury  to 
the  metal 
or  soldered 
joint.*. 


•■KI.KXO"  PATK.NTKH 

AUTO  RADIATOR  MFG.  CORP. 


2IU-«1i  W.  ISth  KTKKKT. 


I.OH  .\N(SKI.ES,  CAU 


AEROPLANE 
RIMS  and  WHEELS 


Made  by  the  oldest  and  best  known 
steel  rim  and  wire  wheel  makers  in 
America. 

Quotations  gladly  furnished. 
The  MOTT  WHEEL  WORKS 

Utica,  N.  Y. 


supi'pme 

'A 

aviation. 


All  recognized  builders 
of  airplane  motors  in 
America  use  Zenith  on 
their  product. 

Zenith  Carburetor 
Company 

Ni."«k  DETROIT 
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Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

Prompt  Delivery 
THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 

Factoriea:  MIDDLETOWN  CONNECTIClTl 


Special  Sheet  Metal  Work 

-/or- 

Airplanes 

Precise  Work  Executed 
from  Blue  Prints  or 
specifications  

The  Auto-Aero  Sheet  Metal  Works 

45  High  Street,  New  Haven,  Conn. 


mm 


AIR-SCREWS 

PROVEN  PROFICIENCY 
BUFFALO  AEROPLANE  CORP. 

BUFFALO,  N.  Y.  U.  ».  A. 

CmU»  AdJrm—,  "BVFFAIHV 


WOOD  WORKING  MACHINERY 

SPECIALLY  ADAPTED 

FOR 

Aeroplane  Factories 

WriU  Jot  information  (akUogue  No.  97 

OLNEY  &  WARRIN 

406-412  Broome  Street 
Tel.  SprlnK  4425        NEW  YORK,  N.  Y. 


Oil  Proof —Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 

Tough — Compressible — Flexible 

If  you  are  not  familiar  with  Vellu- 
moid  have  us  send  you  samples — 
either  sheet  or  gaskets  cut  as  per  your 
blue  prints. 

Expert  Gasket  Cutting  deparlment.    Quick  Mervice 

Fibre  Finishing  Co.,  27  State  St.,  Boston 


PONTOONS 

and 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  dies 
under  our  hvdraulic  presses,  aeroplane  cylinder  forg- 
ings of  high  and  low  carbon  O.H.  or  alloy  steels. 

We  have  furnished  cylinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

AlsoPropeller  Hubs,  Flanges  and  Shafts,  etc. 

]Miscellaneou8  steam  hammer  and  hy- 
draulic press  die  forgings  of  all  types. 

Quick  service  our  t/yeciattr 

TIOGA  STEEL  &  IRON  COMPANY 

52nd  &  Grays  Avenue  Philadelpbia,  Pa.,  U.  S.  A. 


American  Automotive  Company 

MarxufacturerM 

Aeroplanes  and  Hydro -Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
will  meet  U.  S.  Govt,  requirements. 
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AIRCRAFT  WIRE 
STRAND  CORD 

THIMBLES  AND  FERRULES 

JOHN  A.  ROEBLING'S  SONS  COMPANY 

TRENTON,  N.      U.  S.  A. 


Automotive 
Engineering  Company 

CO^SL:LT^^G  AKROyAl  TW.AL  EyciyEERS 
AEROPLANE  and  MOTOR 
DESIGN  and  DEVELOPMENT 

AIRCRAFT  FACTORY  LAYOUT 
ECONOMIC  PRODUCTION  PROCFSSES 
120  S.  State  Street  Chicago,  Illinois 


DON'T  SCRAP  ALUMINUM  PARTS 

Save  thrm  with 

SO-LUMINUM 

new  great  "  3  in  1 "  brazing, 
weldinp  and  soldering  com- 
pound, stronRcr  than  aluminum 
or  it*  alloys.  A  perfect  substi- 
tute for  acetylene  wcldinR  in 
one-quarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flux.  Booklet  on  request. 
Sample  Irtir,  UkoiI  (ly  the 

Dnltwi  Suite*  Armv  and  Nnvy.  iiiiln 
and  noro.  roniiMiiiMn.  ami  Inilorsei) 
by   thi-   Urltlnb   Munitlnn*  Hoard. 

n-iomioi  ars  &  m,  CO..  nt. 
2i  1790  Iriiilwar     Re*  Tort  Cll; 


U.  S.  and  Foreign  Governments 
Approve  The  "Perfect  Starter" 

This  is  a  compressed  air  starter  convertible  to  an  air  coni- 
prcssor  for  storing  the  Jiir  for  its  own  energy.  It  has  ample 
power  and  speed  for  magneto  starting. 

Model  C—  For  starting  enicines  up 
to2j(P  H.P.;  wf iRhs  39  lbs.  andcnm- 
plcle  lor  aim: ir  cr.tjinr  in>Iallali<ni 
70  Iba..  for  twin  enicines  110  Ibe. 
McmI*I  D— For  flarting  enRines  up 
to  liiOH  r.;  w<ik1is34  lbs.  and  com- 
plete lor  sinKic  t-nnine  installation 
58  lbs.,  for  twin  enftioea  96  lbs. 

Writr  for  Booklet 

THE  MOTOR-COMPRESSOR  CO. 
Newark,  New  Jericy,  U.  S.  K. 

Model  C 


METAL  HOSE 

For  every  Airplane  Requirement 


Wrilt  jor  specifications  and  prices 

PENNSYLVANIA  FLEXIBLE  METALLIC 
TUBING  COMPANY 

Broad  and  Race  Su.,  Philadalphia 
N*w  York         Boeton  Chica«a  Detroit  Cleveland 


CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS 


JIGS 
TOOLS 
DIES 


WE  realize  t»i  oir  or  al  sea  there  should  be  no 
faulty  material.    .Ml  machine  parts  must  be 
made  right  and  perform  their  functions  properly, 
hence  we  have  equipped  our  new  plant  to  turn  out  work 
of  the  highest  quality.    We  ofler  our  facilities  to  you 
and  trust  we  may  be  of  service. 

Will  you  give  us  a  trial? 

Lansing  Stamping  &  Tool  Co. 

Lansing,  Michigan 


The  Beam  Airplane  Company 

<U«CORPORATKI» 

Announce  that  they  are  in  a  position  to  accept  a 
few  students  in  their  Aviation  School. 

CURTISS  and  EUROPEAN  MOTORS 
TRACTOR  and  PUSHER  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  LIVING  EXPENSES  REASONABLE 
NO  CHARGE  FOR  RRE.AKAGE 

Correspondence  Invited 

THE  BEAM  AIRPLANE  COMPANY 


CEUNA 


OIUO 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 


Google  , 
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RUDENTIAL' 


BALL  AND  ROLLER  BEARINGS 

Annulmr — Single  and  Double  Kow 
Ball  Thruit— All  Types  Taper  Roller— Standard 

Roller  Thruet-  Collar  Type    Pretied  Steel— All  Typca 

Sole  Agents  for  the  U.  S.  of 

The  Bowden  Patent  Wire  Mechanism 

for  the  Transniiasion  of  Keciprocatint;  Motion 
ThrouRh  a   Flexible  and  Tortuous  Route. 

THE  GWILLIAM  COMPANY 

ENGINEERS 


NEW  YORK  . 
PHILADELPHIA 


253  W.  SSth  Street,  (at  Broadway) 
 1314  Arch  Street 


VENEERED  PANELS 


wii'  FOR"™* 


AIRPUNE  and  HYDROPLANE 
CONSTRUCTION 

S*nif  for  Sample*  Chemically  Treated  Which  IncrtoBta 

WATERPROOFNESS 
NEW  JERSEY  VENEER  CO.,  Palersoo,  N.  J. 

TM«phon«,  3M0  Patanon 


PROPELLER  SERVICE 

By  an  organization  equipped  to 
take  hold  of  your  problems. 
QUANTITY  PRODUC- 
TIONS. Let  us  advise  on  your 
specifications. 

W.  A.  DOYLE,  TRENTON,  N.  J. 


•  )RUDE1 


\  ORTABLE' 

IN  METHOD  OF  ERECTION 
SCIENTIFICALLY  C0NSTR1 

rO/f  AND  NXGALVANIZED  STEEL 

STOBA^     INDUSTRIAL  BUr.DINGsV^fOVERiNG 
yjLessS  TPuc  TUftAi.  Srefi  c/seo  Doe  ro^  * ' ram  IN  G^^ 
Tne  STReivaTHor  ol/r  ronMeo  Mtf*Mifs  r \%ir\Mc% ^nrr 

lNOuffWALLAf^Dff0OfC0f^STf>ucr,aN.   ^    BOLTING  METHODT 

•v^''S>Z^f  C.  D.PRVPEN  C9MPANy^ALTi^°„"o^ 


LEYGRAND  &  COe 

120  Broadway,  New  York 
MILL  AGFNTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  (or  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 

DOEHLER  DIE -CASTING  Ca 

MAIM  orptci  AHP  r»*Tr»N  rLAUTT 
wr5TCn>*   FLAKT       B  RO  O  KLVN  ■  N«  Y«   WCW  JCMCV  PLAWT 

TOUTDCOHia  NEWARK.  N.J. 

.Ii*<»  l}M*C*iM  ItubtttU  Hmnngt,  Die-CnJtttHffi  in 
HraM4  A  Brantt  .Wiiminvirt  ond  Whit€  Mft^il  AUoya 


ANNOUNCEMENT 

To  Aircraft  Accessory  Manufacturers  and  Dealers 

We  will  open  our 

School  for  Airplane  Mechanics 

ABOUT  OCTOBER  15th 

At  240  West  53rd  Street.  New  York  City 

Samples  and  Parts  for  Demonstrating 
Purposes  are  Requested 

West  Side  Young  Men's  Christian  Association 

318  Wett  S7th  Street 
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WANTED 


300  mechanics,  engineers, 
woodworkers,  metal  work- 
ers, etc.,  (or  airplane  factoiy 
near  Detroit  about  October 
20th. 

AppUcants  please  state 
wages  desired. 

Address    Box    %,    t  arc    AVIATION  AND 

AERONAUriCAL  ENGlNttRING. 


Position  as  CIIIKF  ENGINEER  or  GENERAL 

MA\A(;KR  Wunt.Ml. 

A  well  kiiovvti  i-jiiiiecr  in  Aviattuii  dt»ire>  a  iiosilion  in 
the  United  States  as  Chiei  £nf|>neer  or  General  Mamutcr 
of  large  and  progressive  Aviation  Works— an  establisned 

or  new  company. 

Have  had  31  years'  experience  in  business  and  15  years' 
experience  in  siieiiiitir  and  iiractirat  aviation.  i>u!u,liii;i  J 
years'  exfrrit-mc  in  W'lir  H\>rk  in  linffhud. 

Fxp^rt  kii'pwleilye  oi  neiier.il  .lempfaiip  and  prDiiellir 
ilesii;ii 

Letters  to  reach  me  in  England  to  be  mailed  before 
()ctol>cr  10  addressed  "Expert,"  Royal  Motel,  Westgate, 

reti-rbori  i 

F.x|iei  l  111  arrive  in  Neis  >  iirk.  iniilille  of  November, 
addre-..  "  Kxp«Tl,'  r/o  Hotel  MeAlpiii.  liigheat  referenees 
given  aTuI  requlMil  and  noMC  bot  tutt  «Ims  poiitioii 
con»idered. 


JORGE  VILLEGAS  D. 

CivU  and  Mechanic^  Bngbuser 

SOLICITOR  AND  EXPERT  OX 
SOUTH-AMERICAN  PATENTS 

PowtT  I'lants.  l'um[>ini;  Statiiins, 
Pipe  Lilies.  Reports  uii  Lopinrr  and 
Coal  Mmes  in  Chile  and  Bolivia 

SANTIAGO,  CHILE 


Works  Manager 

Open  for  Engagement 

Have  been  Works  Manager  of  one 

of  the  large  airplane  companies,  prc- 
cetietl  bv  tittccn  years'  expt-rit'iuc  as 
Works  Manager  and  Consulting  Engi- 
neer in  organizing  high  speed  produc- 
tion and  scientific  management  in 
autt)mobile  and  other  plants.  Have 
made  special  study  of  accelerated  air- 
plane production  and  ail  management 
problems. 

1 1  desired  can  also  bring  complete 
engineering,  managerial  anti  labor  or- 
ganization. Highest  credentials.  For 
full  details  and  interview,  address 
Manager,  Box  57. 


!•  enta  a  word,  i 
ATMMOH  urn  i 


Clasaified  AdTertising 


Haw  T< 


letal  bencb  banda,  mechanics. 


for  airplane 
Timnuia-Mom  AiiwmR  Cwpomtion,  Xtbaea,  K  T. 


K*>»  .S.\l,i:    s..\|liiilrr  ll:;llSrott  motor  lonijilitr 

n'ltb  radiator,  twu  projti'Jlerci.  i>:uttlou,  in  good  vundiiiun. 

S86(k  Apply  HmEar  Motor  Boat  Co..  Vancoorar,  B.  Ol 

FOR  BALK— Two  90-hp.  S-cjrllnder  molota  and  propelleta, 
Al  condltian.  alao  large  fljriiuc  boat  with  or  witbout  notor. 
Good  iirice  to  quick  Imrer. 


W.\XTF:D — Reliable,  experienced  airplane  propeller  bnUdar. 
.Mast  bave  ample  glue  room  cxiierleuce.  Address  irlth  rcfarenee 

and  Icniftb  of  exp«"rleiice  In  Qrst  letter,  Box  Gl. 

tMtAIM'ATK  of  liit'li  s<-lu»ol  trade  t-oursf.  two  yeiirs  uievb- 
.iiiirni  .iniriin^-  •■xpericiitv.  dcstres  poaltion  wltlt  reliable  coO' 

eeru.    Addrt-sa  llox  liX). 

FOR  SALE—KIra  iUtiM>uitil«id  Vwwi\  l/Arlalpur  tiO-hi*.  lun- 
tora  with  4)unultt)r  of  sfwree— make  w  olTer:  aim*  wveral  tliuu- 
aaud  dollars^  wortfa  of  miarellaneomi  airplane  part*  In  coed 
4<omlltkm  at  Tn%  of  coat  price.  Olenu  L.  Martin  romimnjr, 
Uw  Ancelce,  Oal. 
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ACETYLENE 
CUTTIMC 

I»Tto-BlMIIW»lll»  Oik 

ACCESSORIES  AMD 

MENTS 

DnVlvlar.  SarnMt  J. 
M9t^ll»(«r,  Th«,  Co. 
ai>wij   OjrrMC^  Oo. 


ATIATIOH 


Aeronautical  Trade  Directory 


OM*. 

<L»»»1wi»  AutotnotI**  Oo. 
Aai«a»attT»  Rncln<>«riw  Oo> 
B&tM  A«roi>ifti>«  ^.'o- 

HmtC m«  Co.,  Thr 

Carter  Bra*    A«rnplana  Co. 

AcrapU«n«  iu<d  Motor  Outp. 
Wriihl  AirpUno  Oi. 

 JOT  AirplaM  Ooty. 

Oall«n<1<>^^AtTcr*ft  0»rpt 

H»lnrlc'h.  T1i»  A.  R  Corp. 
lIcrrmAiin.  f.'hik«.  A. 
Jsnner  Alrir»»»  Co. 

W.  F.  Bn(tn«*rln(  0>. 
lAn«lil*  Alrrnift  Co. 
Lswrvno*- 1  .ow  la  AaroptU*  Oft 
l.4iWMin  Alrtfiifl  Co. 
t.«wlii  A  >uuKlit  Corp. 
l/oncran  AlrplKite 
OrdnMnrr  Kn«.  Co. 
lUcbardnaMl  Arroiilnnr  Oor^,  BMi 
HoRara  Connlrucllon  Co. 
R«fwaaT  A«r«>f)lana  Co, 
P-rnUh.  K»1*'.  XtrrraftCc 
*(aQ<lnri|   .*»ri.  Carporatlaa. 
flluTt««iuit  Acroplsna  Co. 
Tli4Mnaa*Mor»v  Alrrr*ft 
Wkldan-llinnrrn  Co. 
Wllllaaia  Arrvplan*  Qa. 
Wltt«a«nB-I.«wt>  AMn 
Wrlvh»-M>rtlB  Alrcrall  < 

AmrLAMB  ENGINES 


AauwAimeu.  BMnrsaBjiio  will  farnli* 
IMM  kn  prIaM  la  httry  taee  trpc 

AMB    Oarnry  BaII  Brurins  Co. 
Um-Urlcht  Mf*.  Co 
Naw   l>apariuia  *lf«.  C«. 
\nrma  Curoimny  AnMtrtaB. 
t«.  K.  F  llMll  BewlDC  Co. 
Ll.   9    lliill    Hrarinie  Mfg.  Oft 

BAILOUTS:  DIRIGIBUS 

Cont.  r         I  ill.   (  ...  (8tatoa<»p«» 

G»«  1  iiKii  .  ,T;j,j;  (  w.  (Uu  naaU) 


BAROGRAPBS     AMD  ]IA> 

R0METEII8 

OrMtt,  Hanry  J. 

Ilauitatter,  A. 

Buiaflald  A  Loreh 

Tailor  Imtramoftt  ConpaaM* 

BATTKRTES 

Blactrlr  Htoraca  Fattary  Co. 
Rot-aif.,  Milivr  iiutchlnaon,  Ino, 

BEARING  METALS 
Amarlcan  BroDS*  Ca. 
FahHc  Hatal  Oa. 
I^vc«l,  Walkar  K.  Oft 

BUSHINGS 

Baaad  Brook  OU-Vtm  ■wrtm  Oo 
GARBITRETORS 

Mlllnr  Cftrhur^tor  Co. 
Strfimli«rg  MiXor  Devlcaa  Oft 
Whaelar  and  Bchablar 


A  utr.mi-itu-a  RnclnaariBff  Oft 
BournoM'' Motor*  Corp. 
ClaroloDd  Aero  Motor  Oft 
Cartlaa  Aeroplaiio  and  Itatar 
lliir«rnl>rric   Mnliwi  Carp. 
Urnoral  Ordnanca  Oft 
Orneral  Vrlilrla  Oft 
<iTro  M^?f^»r  Co 
II, ill.   .1     K'  l..i.^..T 
Hull  1   "^l  •(!  -PI    I  tvr  Co. 

iluiriuuii  Alriiiili  M'-<ior*  Oa. 
Knox   Molyrt«  Co. 
Maxlraolor  Co. 
Millar.  Hanr  A  .  Mfg  Co. 

Or        Hr-i--  I-., 
t>:  -kt  -  :    41  ,1  ■: 
Hotirrta  Motor  Mtn-  Co. 
RtarDlvg  Rnfl^a  Co, 
Rlnrtoranl.  fl.  F.,  Co 
THo>mt«.«-Mnrar  Alrrrmfl  OM|k 
I  I  ■■I,,  Knslnr  Co. 

i.<  Motor  Mlg.  Oft 

World'a  Molor  Cn 
frrlcht-MartIn  Alrrmft  t^0p, 

AIRPLANE  PARTS 

Avto-Acro  8he«( 
Ccotory  Tnlrpbaaa 

Co. 

Rria  ^ftnrialty  Vn. 

Vnatt,  Walker  tt.  Go. 

Naw  Jaraajr  Vanaar  Oo. 

Preaa«d  A  Waldad  StMl  Prod.  Oft 

Hocrra   Conatrucllon  Co. 

mm«ard  rarta  Oft 

ALimiNlIM 

Adantl  Ga.  of  Amarlea 
Aluminum  CnaUnKa  Co 
AlamlBum  Ca.  of  America 
Amarlcan  Malal  Co.,  Ltd. 
I<ercn>nd  A  Co. 
MrAdamlla-Aliimlniim  Cft 
Ki<>-I  uintniim  Mtt-  A  BBC.  Oft 
(fuildrr) 

ObIM  aiMtllac  •  AhaolNM  Oft 

AVIATTOM  8CHOOTJ9 
AUaatIc  Ooaat  Aanmaatteal  Mb* 

tton 

Beam  Brbool  ot  Artatloa 

Ciirtlmi  Trnlnlni  SclmoU 

!l  ■,  .Ir..-..  r.-r.-.f    .  "r. 

Moirr  Aviation 
Hlinion  &<rhoyi  of  Avla 

BALL  BEARINGS 


CtMXS  AMD  WATCHES 


BtMHUm,  «-  «  On 
WaltkBm  WtMk  Oft 

CLOTHDfG 


Rocara.  Peat  A  Co. 
Nandan  Co. 
Spaldlnc.  A.  C.  A  Broa. 

COMPASSES 
Bunr  Oyraacapa  Oft 
Tajrlar  JnatmoMat  Omwh 

DOVE  AND  VAEMin 
I  *  mitn 


..J  Oft 
Oanarar,  Tha  C.  &,  Co. 
DaTMil  Ctaamleal  Wariu 
naslbia  Comimaad  Co. 
National  Aeroplana  Co. 
Pratt  A  I-ambarl 
Standard  Varrlali  Worki 
Talantlna  A  Co. 
Weaka  A  Co. 

DRIFT  INDICATOR 

B|>arT7  G7ro*c<i|NI 

DRY  KILNS 


DYMAMOHSTEB 


ENGINE  PARTS 
Aklaioir.  V.  \r. 

Al'eithary  Korirlnic  Co. 
HiiT^t  Hlffh  Cnm  pr^nalOB 
IhUlrl.  Tlio*.  II.  Co. 
Ihirhlrr  Die  CanUny  Oft 
Erls  aprrlalt;  CO. 
I'lhra   KknUhhic  O*. 
OIBord,  i.aUn(]  Co. 
Gin.  p.  R.,  A  Roaa 
Hrdraalla  Praaaad  8«MI|  Oft 
WWkvr  H..  Oft 

Talf •Pierre  Mf«.  Co, 
naan  ^<rrl      Iran  Oft 
WllllaiM'.    1    II     A  f», 
Wlilinixn      Biirro  SStg,  Oft 
tv.i  n(iii>- Onr<i*»i*  Co. 

ENGINEERING 
AatanMOra  Rnrln««rln(  Oft 
OrdaaaM  Bnstaaarlac  Ca. 


PABRICS 

Coortra)  utf.  Oa. 
Larab,  Pinlajr  A  Co. 
McBratoar.  Bobt.  A  Oft 
WMuaaa,  CUnoe*  it  Oft 

FIBB  EXTlNCmSHERS 

»»r-F»tar  Co.,  Tfet 
Jakaa-MaBTllla  Oft.  K  W. 
Prraoa  Hr«.  Cft 

GAGES 

CtMbF  Btaan  Oaca  «  Wrm  Oft 
Foxboro  Co.,  Thft  iBft 
Dnitad  Ittataa  OavB  Oft 

GASKETS 


GLUE 


lAfan  I 


I.  W.,  A  Oft 


GOGGLES 

Mranaa  A  ITiintfilfilaat 

Amarleaa  Bride*  Co. 
Anebor  Corrocatloc  Comtr.  Ca. 
Aahlar  Steal  BIdr  Co, 
Hewoll.  Ftald  A  noddafd,  laft 

KvaHby  A  MatOHoil 
MlUlkan  Broa. 
Prwden,  C.  D.  Co. 
Virginia  Driditii  A  Iron  Oft 

LIFE  PRESERVERS 
Oajyiaal  Baftty  MBttnM  Oft 
LDMBEK 

Aleoek  Co.,  John  I. 
American  Balaa  corp. 
ChellMun  Lanbar  Oa, 
Delalour.  J. 
Dnttoo,  A.  C.  lAV.  ( 
l.udlow,  laraal 
Manaal.  C    C  A 


U  MIiNOUS  COMPOmiD 
OaW^IMM^  Oft 

MACHINBRY^MBTAL  wSSSL 
INC 

Mton  Mtt.  Corn 
IVanter  A  Hwiuey  Co. 

MACniNERY,  WOOD  WORK<- 

ink; 

MAMIRHJDB 

MAGNETOS 

Boaoh  Magatla  Oft 
Barkablra  Manala  Onp. 
BrtaNoa -KfB.  Oft 
Bmnr  BlMtrto  0». 

fiptlldorf  Rteetrleal  Cft 

METALS 

AclenU  Co.  •(  AnarfaA 
American  FaaadllUB  Oft 
Bathleham  at««t  Oft 
Oatrolt  r 

'  a1  rnwmt  mtm  Oft 
I  ▼Mtllalar  Oft 

ehke  A  Prer  Oft 

M.  Oo. 
Mtt.  Oa. 

AIRPLANES 

MmI  AMOplana  aiiBptjr  Cft 
Wadlnr  Rlrar  Utg,  Oft 

MOTORCYCLES 

Haadaa  Mtt.  Oa. 

OILS  AND  LUBRICAN19 

Baker  Caator  OU  Oft 
OrapklU  LnbrlaaMt  Oft 
Oalt  Raflnlnv  Oft 
Aliappard  Ideal  OH  Oft 
Maadara  on  Oft 


Taxaa  Co. 
Vacuum  Oil  Oft 

OIL  PUMPS 

Wajroa  Oil  TkBk  • 

PACKING 

Flhrr  FlnlNlilnr  Co. 

PHOTOGRAPHY 
Arttar.  Jr. 


a«rMn  A 


W910MBINGS 

PONTOONS 

Niatara  Boat  Co. 

Patfner-^Unpaon  Corp. 
^'elrn  Marine  BqulptMBt  I 

PROPELLERS 
Amerlcaa  Pr*i>ell<r  # 
Rnirale  Aarofilaa* 
Dorla^  W.  A. 
Kzealaler  Propeller  Co. 
Harrlman  Aircraft  Motaea  Oft 


■  A  11%.  Oft 

PYROMETERS 

Faxbara  Co.,  Tba,  lao. 
~  Baal  A  mig.  Oft 


RADIATORS 


UviaaaMB 
Romo-Taniegr 

RIVETS 

dtlmiiaon.  Bdwta  B.  Oft 

SCLEROSCOPE 

Staora  Inatrumant  A  UX^  4 

SHOCK  ARSOHIIEBS 
Durml  RublMr  Corp. 
Wood.  J   W.  BlaaUe  W*l 

9PARK  PLUGS 
CbamploB  laaltloa  Oft 
JohBa.Maa*Ula  Ooi.  &  W. 
Fjrro  IgBWaa  Oft 

ipuiaotf'inMtrSelS  Oft 
SPEED  INDICATORS 
Fosboro  Oa.,  Tkoi,  lao. 
J«liaa.aiaawiia  Oft.  ~  ~ 


Oarp. 

STABILIZERS 
Oraane  Aeronaatloal  Oft 

Martin  Arodrnamla  f 
Bperrr  Grroaeoi 

STAMPINGS 


STARTERS 

Bl)ur  Molor  l.l(bltac  Co 
CInMooMO,  The,  Kaclorerlnc  Co. 
OaTton  Bndnaerlnc  i^aberaiorlaa 

to 

Motor  Cnmprraaar  Co. 
Northaaal  Blm;lrle  Ca. 
Waglier-IIoyt  KlectrlO  Oft 

TACHOMETERS 

Johna-Manvllla  Oft. 
NelMon  Blower  F' 
Qnaan.Orar  Cft, 
UaMBfC  Wi 
▼aidirr 


■MBBMla  •  Oft 

THERMOMFTFRS 

Vtoxborn  Co.,  Tlie,  Ine. 
Taylor   Instrument  Comi 

TIRE.S  AM)  RIUUIKR 
Dttriil  Itohher  Corporatlan. 
OoodTMtr  Tire  A  KoMMr  Oft 
HodK'riiin  RiiKher  Co. 
Halted  Htalea  Rutihar  Oft 

TOOLS 

N^Mtaatt  ^Mar  4to 

TRirrK^TN''  TRfMI  ERS 

Kadrral  Mo(or  Tririk  Co. 
Peer  Whaal  Drive  Aula  Co. 
Naah  Molora  Co. 
Packard  Motor  Car  Oft 

•aeaior  A  Cft.  Tko 


TUBING 

Kmpira  Art  M«4al  Co. 

Paltr  A.,  A  Oft 


TURNBCCKLES 

Dayton  Metal  Prodoeta  Oft 

FH»  «<|«>et»MT  Co. 
Nrw    Ttirk    ,*  IUk 
Stamp>:na  Co. 

Oft 


▼HEELS 

AcfeBtaUM  Wkaal  Oa. 
Matt  Whaol  Work* 

MaUonal  Wire  Wheat  Worka 
Wire     Wkoal  Oorperattaa 

Amarteft 


OBk  VTRE 


AinrrJran  l-li'^l   t<r:i1   wir*  '"o 
CautBr;    Telephone  Coiutraetlaa 
Oo. 

Blectrlo  Cable  Ca, 
BoebUaa'a.  Joha  A,  SPH 
aimplai  Wire  aaA  Oakia  Oft 

WIREUSS 

Amerteaa  Radio  A  1 
Araerleaa  WtroIMB  VM,  Oft 
OaMlac  A  ~  ' 
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Two-Direction  Thrusf  Hess-Bright 
Ball  Bearing  oj  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BRIGHT'S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
iuid  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


■  Ill  ■rii.i.itHii  rnixriM;  ■  nuriNT,  Kt*  tout 
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Brunswick,  ^\  NewJersey..  U.s.A 

aircrafc  Gbrpoiaiion 


KM — Wli*o  you  entoh  r«»dlns  Uila  ma«ulae  |il«c*  • 
thU    niKiM,    hkod   Mm*   t»   mny   pasMI   employ*  mat 


AND 


AERONAUTIOM  ENGINEERING 


OCTOBER 
15th 
1917 


SPECIAL  FEATURES 


DKTAII.KD  1ISF()RM/VTI<)\  OF  AN    MSTRIAN  ALHVIROS  BIPLANE 
INTEK.NAI  lONAL  AIRCRAFT  STANDARDS 
HI(,H  VOLl  METRIC  EFFICIENCY  FOR  AVIATION  ENGINES 
REP0K1S  OF  THE  >    \    E.  STANDAKOS  COMMiriEK 
DETERMINATION  OF  MOMENTS  OF  INERTIA   IN    \N  \1R»»LANE 


PRICE 
Fifteen 
Cents 


PUBLISHED  SEMI  MONTHLY 

BY 

THE  GARDNER, MOFFAT  CO.,  Inc 

UOU:  Jiod  ST  NEW  YORK 
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\ 


CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admirahy 


THE  BURGESS  COMPANY 


MARBLEHEAD,  MASS. 


Sole  Licencees  for  the  United  States        Member  of  the  Manufacturers 
for  the  Dunne  Patents  Aircraft  Association,  Inc. 
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RussiaComes  io 

HALL- SCOTT 


An  order  of  300  Hall-Scolt  Airplane 
engines  has  recently  been  completed  and 
shipped  to  the  eastern  battle  front — a  full 
month  ahead  of  contract  date. 

Many  of  these  tj-pe  A-5  six  cylinder  equip- 
ments ralwJ  at  125  \i.  p.  at  130()  r.  p.  m.  were 
given  »e\'ere  tests  of  ten  hours  continuous  run 
under  ihc  supervision  of  Hall-Scolt  engineers. 
In  addition  to  tliis  test,  each  motor  was  given  a 
six  hour  run,  disassembled  and  all  parts  in- 
spected!, then  reassemlileil  and  a  final  run  of  one 
hour  made  to  meet  the  requirements  of  Russian 
army  engineers. 

A  most  remarkable  showing  was  made  in  th« 
fact  that  each  engme  developed  from  5  to  15 
h  p.  in  excess  of  rating.  Less  than  one-half  of 
one  per  cent  failed  to  pass  the  moKt  rigid  re4]uire- 
ments  as  to  workmanship,  material  .and  running 
tests. 

This  A-5  six  cylinder  Airplane  equipment  is 
now  in  successful  use  in  numerous  army  and 
navy  land  and  water  planes. 

The  Hall-Scott  Motor  Car  Company  is  now 
<lcvoiing  Its  entire  energies  to  the  production  of 
engines  on  U.  5.  Government  orders  only. 


HALL- SCOTT 
MOTOR  CAR  Q> 

CROCKER  BUILDING 
SAN.  FRANCISCO,  CAUFORNIA 

Eastern  Representative,  F.  P.  Whitlaker 
165  BROADWAY,  NEW  YORK 
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WITH 

WIDE  OPEN 

THROTTLE 

///  the  recent  test  conducted  under  the  direct 
supervision  of  the  U.  S.  Army  and  Navy,  the 
120  H.  P.  Union  Airmotor  ran,  delivering  its 
maximum  power,  for  48  hours  {as  required 
under  Army  Spec's.  1002) 

The  Government  report  states  .  .  . 

''The  only  adjustments  made  during  the 
test  were  cleaning  the  spark  plugs  and  adjusting 
gaps  to  0.018'*  and  cleaning  distributor  raceway." 

'^JVhen  the  run  was  stopped  the  engine 
was  functioning  very  satisfactorily.'* 

Average  gas  consumption  was  0.558  pounds  per  H.P,  hour,  " 
Average  ail  consumption  was  0,0124  pounds  per  H,P.  hour," 

UNION  GAS  ENGINE  CO. 

OAKLAND— CALIFORNIA 
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Sighted 
Now  For  a  Quick 
G  e  t  -  A  w  a  y 

YOUK  range  is  found.  Guns  will  soon  be  pointed 
— then — suppose  l>earinf»  trouble  should  develop. 
Self-aligninR  double-row  SKF  Ball  Bearings  on 
your  airplane  iiave  the  distinct  advantage  of  keeping 
all  parts  running  smooth — true  and  free  from  bind- 
ing strains  an<l  rapid  wear,  lindurancc  flights,  spirals 
and  ((tiick  rises  soon  test  out  tiie  merits  of  ball  bear- 
ings. That  is  why  ntost  of  the  leading  airplanes  are 
lilted  will  SKK  Ball  Bearings. 

SKF"  BALL  BEARING  CO. 

li,\KTI'^>KI»,  IUN>°. 

^     SAFETY  FIRST 

SELF-ALKiNMKXT 
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Duesenberg  Airplane  Engines 

THE  Duesenberjij  Airplane  Engine  is  not     tracks  and  in  motor  boat  racing.     The  facts 
an  automobile  motor.      It  is  an  engine      brought  out  in  these  fierce  tests  have  been  in- 
designed  and  built  to  meet  the  requirements  of     corporated  in  this  Airplane  luigine,  making  it 


the  Airplane  with  a  very  lively  understanding 
of  the  dithculties  to  be  overcome.  It  is  in  no 
way  experimental,  as  all  the  dominant  features 
of  its  design  have  been  worked  <)ut  and  tried 
out  in  racing  tests  on  the  automobile  racing 


the  simplest  and  most  erficient  motor  tor  Aero- 
nautical purposes.  A  motor  that  is  powerful 
for  its  weight,  simple  in  its  construction  and 
tree  Irom  Ircakish  w  hims  in  its  design.  Write 
to-day  tor  a  descriptive  bulletin. 


DUESENBERG  MOTORS  CORPORATION,  120  BROADWAY,  NEW  YORK  CITY 
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The  J.  G.  White 

« 

Engineering  Corporation 


Designers  Engineers 


Contractors 


Perform  all  designing,  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering;  investie^ations  and  reports 
made  with  ^ecommcn^latI()ns  c()\'ering 
every  detail  of  design  and  construction. 

Purchase  for  clients  apparatus,  materials 
and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments for  prompt  shipment. 


43  Exchange  Place     -     New  York 

LONDON  CHICAGO 
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LOGICAL  EQUIPMENT  k 


Official  Government  tests  at  the  Bureau  of  Stand- 
ards have  shown  that  ACKERMAN  WHEELS  will 
successfully  resist  all  the  ordinary  compression  and  side 
thrust  shocks  to  which  the  landing  gear  of  the  modern 
airplane  is  subjected  and  that  they  have  greater  reserve 
power  to  meet  extraordinary  loads. 

Constructors  can  greatly  simplify  the  complex 
problems  of  landing  gear  design  by  the  adoption  of 
rigid  axles  with  ACKERMAN  WHEELS  and  at  the 
same  time  insure  a  better  landing  support  for  the  air- 
plane. 

The  spring  action  of  the  wheel  absorbs  all  shock 
before  it  reaches  the  axle,  prevents  rebound  and  makes 

SHOCK  ABSORBERS  UNNECESSARY 
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n-IE  MODERN  AIRPLANE 


The  most  severe  tests  and  actual  field  practice  have 
proven  the  correctness  of  the  statement  that  ACKER- 
MAN  WHEELS  are  logical  equipment  for  the  modern 
airplane. 

Wheels  built  for  any  weight 
machine  from  300  pounds  up. 


The  ACKERMAN  WHEEL  COMPANY 

ROCKEFELLER  BUILDING      ....       CLEVELAND,  OHIO 
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t^droplanes 

VoUGHT 


LEWIS  &  VOUGHT  CORPORATION 
WEBSTER  AND  7th  AVENUES, 
LONG    ISLAND    CITY.   N.  Y. 
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F.ctoria.  PUinficld.  N.  J..  EliMbeth.  N.  J. 
Executive  oiScn.  Woolworth  Bidg. 
Nrw  York  Gty 


STANDARD 
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2yio  POUNDS  PER  HORSE  POWER 

announce  our  latest  airplane  engine 
Model  5AA'A,8  cylinder 
Elquipped  with  Sturtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 


HORSEPOWER  210  WEIGHT  508  POUNDS 

DeEveries  c«n  be  midr  in  thrte  to  four  vrctkt. 


B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Maimjarttuer*   Ataoriation,  Inc. 


Google 


306 


AVIATION 


OcMlMr  15, 1917 


Airplane  Propeller  Specialists 


Propellers  lor  airplanes, 

etc.,  desloned  and  biiilt  to 
the  individnal  requirements 
of  your  power  plant  and 
type  of  macMne. 

Inquiries  solicited. 

A  higli  percentage  of  tlie 

latest  and  most  successful 

war  ^i]^.LacM2ies  on  tbe  '4/ariouis 
fronts  aE*^  v=^iiaipped  wiih 
LANG  PROPELLERS. 


Lang  Propeller  G>mpany  of  America,  Inc* 

New  York  Office      ::      ::      u    Room  419,  30  East  42d  Street 
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Sterling 

SUNBEAM 

12-Cylinder  Airplane  Engine 

It  is  a  recognized  fadl  that  the  successful  airplane  engine 
mu^  be  con^rudled  of  the  fine^  materials  obtainable. 

The  Sterling  Engine  Company  selected  Magnalite  pi^ons 
as  ^andard  after  long  exhau^ve  experiments  and  tests.  The 
majority  of  American  Airplane  engine  manufadlurers  have 
made  a  similar  selecflion. 

A  special  booklet  on  pi.^on  design  v^ill  be  gladly  maiiled 
upon  reque^. 

WALKER  M.  LEVETT  COMPANY 

417-419-421  East  23d  Street  New  York 

SOLE  MANUFACTURERS 

Magnalite  Pistons 
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Made  in  Half 
the  Time 


It  takes  but  5'/2  minutes — about  half  the  time  of  the 
ordinary  screw  machine — to  complete  this  carbon 
steel  screw  on  the 

No.  4  Universal 
Turret  Screw  Machine 

Like  the  l'niv^.'r^aI  1  lollow-lk'xaK'*"  1  «nril  I.athfs.  ilii-.  niacliiiic 
takes  two  cuts  at  <mc  time,  because  the  carriage  has  a  power  oper- 
ated feed  shaft,  with  eight  feeds  in  either  direction,  indepemleni  of 
the  hexagon  turret. 

In  this  example,  while  tlie  threadetl  end  is  Iwing  turned  an<l 
threaded  h\  the  hexagon  turret,  the  ojifKisite  end  is  formed  and  turneil 
by  the  s<juare  turret  on  the  carriage. 

.Ask  H-i  to  "iliow  how  this  machine  could 
save  time  im  ymir  wurk.  Send  blue- 
l.rinf.   ttilh  riiij)fh  ami   (ifnshed  samplct. 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S.  A. 

ri  in;n  i.miiis    i  i.  in.ri  fut.w  itii\ss  wokkiso  M\rtii\r  ii>"t  ^ 


I 


I*- 


NEW  VOKK  onk-,^— Sinner  BIdK. 
IMroll  OWrr — r<M-d  Bids. 


Bwttoa  iMKrr    «iiiv«t  lll.ii;.  HiitTiiln  Itnttf — lrni|unl«  IIIiIk. 

fhlrago  Oflle«  UMt  Show  Itooni — r>l<l-c;i  WimhliiKlon  Blvd. 


tXIKKIU.M  At.KNT":  '  Uut-    I'hurrlilll  *  Cn..  Ltd..  hondnn.    Iilrmlnnhiim.   Mum  hi-Jlir,  N.HT»*tlr.iiii-T)  n<-  «nrf  (ilaacnvr. 

AlltrU  MHchliuTv  I '•iTiiiiMiiy.  Pnrln  iitkil  Turin.    Vnn  Klctairhuti'ii  Jk  IIouwiiji,  Koitrrrlniii.  YAniutAkf  A  (~*i> ,  Titlilo  ncnuon 

llrMtlicra.  Pyilm-v  iiml  Jil<  ll  '-urnc.  •  A.  Aiiher  Hmlth,  «><lm-)-.  A,  R  WHIIninii  Mxi  hlnvry  To..  Ltd..  TormUti.  81.  John.  Wln- 
i.ii  .            v  .1,.  ..iiv.  r.    Wllllninn  *  Wllmn.  Md..  5lon«rviil. 
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1  To  All  Aeroplane  Mannfactarers 


WARNING! 


ON    THE    use  OF 

Aeroplane  Thermometers 


ATTENTION  i0  eJUed  to  United 

Patent,  "Boycc,"   1206783,  awn«a 

ty  tkifl  company  covering  tlie  iwe  of 
tlie  "bull)  oi  t\ie  tliermometer  m  the  outlet 
pipe  oi  tke  cooling  ay  stem.* 

^  We  wam  f]i«  tnule  tkat,  notwitliPtoaJ* 
iag  all  •tttemciita  o£  otkeM  to  tlie  con- 
tmry,  eack  and  every  owner  and  muadtctarat 
wia^  an  iaatnumnt  otker  tlian  tKe 


in  tke  manner  deicriked  in  aaid  pateata,  is 
liaUe  for  damages. 

Respectfully, 

The  Moto-Meter  Co.,  Lae. 


For  tKe  Company  5 
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MILITARY  AIRPLANES 

SEAPLANES 

AIRPLANE  PARTS 

Wc  arc  m  a  position  to  devote  parr  of  our  excellent  facilities  to  quantity 

production  of 

METAL  FITTINGS 
;       SHEET  METAL  WORK 

and  ~ 

r  WOODEN  PARTS 

for  other  airplane  companies. 
InvetH^aHon  of  our  facilities  solicited 


Des  Lauriers  Aircraft  Corporation 

MAIN  OFFICE  AND  FACTORY:  NEW  YORK  OFFICE: 

Murray  and  Mulbeny  Sts.  Woolworth  Building 

Newaik«  N.  J .  New  York  Qty 
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Airplane  Parts! 

Immediate  Delivery! 


Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from 
to  2%",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  '  *  D '  * 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Fmmou>  for  Stanweld  Rimi,  Tubing,  etc..  Perfection  Springs,  Bock  Bearings, 
Axles,  Perfection  He«tcrs,  Forgings,  Hubs,  etc.,  etc. 
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Our  Five  Years'  Experience 

enables  us  to  design  and  build  pro- 
pellers to  meet  all  requirements. 

Our  Ample  Supply 

of  best  quality  kiln  dried  Ameri- 
can Walnut  enables  us  to  give 
prompt,  efficient  and  satisfactor\- 
service. 


I 


1—  Propeller  Elxperts  FinishinK  Liberty  Propellers.  3 — A  train  of  prime  American  Walnut  logs  arriving  at  our  plant. 

2 —  One  of  our  aeroplane  propeller  copying  lathes  at  work.  4 — Sawing  walnut  logs  into  propeller  lumber  at  our  plant. 

5— Our  ample  stocks  of  American  Walnut. 
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TURNBUCKLES 

We  Manufacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 


No.  1  Female,  Short  A-1518 
No.  1  Male,     Short  A-1522 


No.  2  Female,  Long  A- 1520 
No.  3  Male,     Long  A-1524 


Curtiss  Type 


326  Short,  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DATiTON,  OHIO,  U.  S.  A. 
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BALL  BEflRINJS 

Smooth,  sp>eedy.  dependable  service 
demands  ample  fwwer  at  all  times 
available  and  a  lighting  system  at 
all  times  dep>endable.  Dissatisfac- 
tion with  many  a  good  airplane 
and  engine  can  be  traced  to  de- 
fective performance  of  ignition 
and  lighting  apparatus. 

The  service  capacity  of  a 
magneto  or  lighting  gen- 
erator depends  upon  the 
service  capacity  of  its  parts. 
The  highest-grade  mag- 
netos and  lighting  gen- 
erators are  safeguarded 
against  bearing  troubles  by 
the  use  of  'NORmfl"  Ball 
Bearings  the  speed  bear- 
ings of  proved  service- 
ability. 

Be  SURE.  See  that  your  Electrical 
Accessoriea  are  "HSSfflfl"  Equipped 

THE  NQRAM  COMPHNy  OF  MIERIOI 

17 PQ    BROMDWMV  NEW  VQRK 

Ball,  Roller,  Thrust  and  Combination  Bearings. 
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UR  facilities  at  Newport 
News,  Va.4  permit  us  to 
take  for  aviation  training  im- 
mediately 40  more  students, 
30  on  land  machines  10  on  fly- 
ing boats. 

This  offers  an  excellent  opportunity 

for  men  to  g^ain  aviation  training:  at  an 
old  established  school  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flying  boats  are  available. 

Students  will  be  accepted  in  order  of 

enrollment. 

For  full  information  wire  or  apply 

Atlantic  Coast  Aeronautical  Station, 

Newport  News,  Va, 
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Means  of  Obtaining  High  Volumetric  Efficiency  for  Aviation  Engines 


Altliouf^li  It  is  tit  ihc  !>r<";(iu  tlivif  imi)imssi1)1i'  to  U'ive  any 
<ii-tii  ilL'  riili.>  and  ri'jciililti<m.s  in  n':,Mr<l  In  lii-ML'ii  i>l  \;iht's, 
intake  and  exliaust  jjorts  of  aiiidjine  fii^iiius,  a  ivvi  general 
t'arli  may  he  stated  which  liavc  biHMi  found  daring  the  tetoil 
tU-\ fl<>|nuflit.s  in  this  cirtU'ilrv  anti  abroad. 

The  one  aini  must  impiiitatil  jxiint  in  llio  d<'sijfn  of  aviation 
en;jincs  is  the  matter  of  reducing  the  wei^lit  of  tlie  enirine 
per  devehi|>ed  horsepowiT,  without  sjic-ritieiiiK  llie  factor  of 
safety  and  the  reliability  of  the  dilTerent  parts  of  the  en>:iiie. 

Ill  it  can  be  said  tiiut  the  weif;ht  of  a  luiniber  of 

parta  of  an  eiigiue  is  to  a  certain  degree  indepeudeut  of 
tbe  hoTBi'power  develoiMid  b.v  the  engine.  This  refers,  for  in- 
ntancet  to  parts  nteh  a«  water  pump  and  coniwctions,  ignition 


Till-,  di  I  I'll  .|inu  111  ■.i'<-ms,  however,  rt-renliy  to  htne  received 
sdiiii  uha;  III  a  setback  by  reason  of  the  cieveiopnient  of  an 
air  propeller  that  would  jrive  satistactory  elhciency  at  as  high 
UH  170(>  r.ij.ni.  It  is  •generally  found  in  coini)uring  a  geared 
down  enfjitje,  runnin<r  at  'JlOli  r.p.iu  with  an  ent;ine  of  sarue 
cylinder  diinensi<.iiv  am!  valve  coiislruclion  but  rurininp  n*  a 
stnnt;ht  cirive  at  1700  r.p.m.,  thai  the  weight  of  the  jrears  off- 
sots  the  increased  power  out|JUt.  due  lo  the  iawuscd  eiigriot 
revolutions,  that  the  total  horseiwwer  per  poutul  bwoniPs 
approximately  Uwnne  in  both  cases,  and  the  less  complicated 
Striu^bt  drive  engine  is  UMually  pn^terred.  A  further  example 
of  thit  can  be  found  in  the  same  ei)i,'it)e  mentioned  above.  This 
engine  wss  further  developed  to  run  1700  r>p jn.  straight  drim. 


Tio.  1 


Fio.  2 


Pro.  3 


8\>tLins,  camshafts  and  caniriluUt  ilrivc,  jnwer  part  of  crank 
cii.se,  itr  oil  siimj>,  etc.  If.  theieloie,  the  di  vclo[icd  power  of 
the  engine  can  be  ini  rca-c<l  witlioul  adding  iin  ri  cvhndi  is  or 
ehanfrinir  t;ic  liiincnsious  oi  tljc  cylii>dnrs,  and  simply  inrn-asitig 
the  stretiU'th  of  sucli  parts  »hii  li  an-  submitted  to  the  addi- 
tional struiii,  s.n  ii  as  loniu  i  lin^;  rudj>,  crankshaft,  wristpios, 
etc.,  it  is  nbviniis  that  a  innterial  gain  in  honepower  per  lb. 
enpine  weig:ht  can  be  obtained. 

Increased  devcIof>ed  horsepower  without  chiin'.riri!;  llic  cn- 
jfinc  <liuiension  <!an  Ih;  obtaineil  in  two  ways,  either  by  increas- 
ing the  revolutions  per  min.  of  the  enpne,  or  by  increasing  the 
mean  eflfii-tive  pressure  in  the  cylinder,  or  again,  a  combination 
of  both. 

it  was  not  found  advisable  from  the  early  davs  of  the  avia- 
tion engine  until  the  la^t  year,  to  run  the'en^nea  over  1400 
r.p.m.  due  to  the  fact  that  the  slippage  of  the  air  propeller 
WOuM  beooiuc  so  great  at  specd.s  above  1400  r.p.m.  tliat  no  in- 
creased traction  could  he  obtained.  In  order  to  maintain  a 
propeller  speed  of  1400  r.p.m.  and  still  obtain  the  inenasad 
eflSeiency  of  the  higher  speed  engine,  the  development  ef  the 
geared  down  engine  was  taken  up.  Several  sucoessfnl  typca 
of  thsae  angiBea  have  beco.  put  on  the  market  daring  the  past 
year,  and  proved  in  nuMt  oaaee  anperior  to  the  straight  drive 
engines  running  at  1400  T.pjn.,  in  that  they  are  somewhat 

lighter  per  horK^powOT. 

Aa  an  intercalin^  eonpajriam  between  two  engines  of  above 
t^Me  can  be  mentioned  one  of  foreign  design,  this  engine  was 

milt  first  OS  a  straiglit  drive  engine  running  1400  r.p.m.  and 
developing  one  horsepower  per  "J.O  lb.  engine  weielit.  The  same 
engine  was  later  built  to  run  2000  r.p.m.  with  a  gean>d  pro- 
peller shaft  running  1500  r.p.m,,  and  with  the  same  cylinder 
and  valve  dimenaioDS  the  weight  decreased  to  2.4  )b«  per  hone- 
power. 


and  found  to  develop  one  horsepimi  r  jn-r  2.2  Ih.  i'iii,'ine  weight. 

The  only  reniainitig  means  of  iiierea,*iug  the  developed  liorse- 
|K)wer  witliout  incrcasin?  the  cylinder  dimensions  or  the  niini- 
her  of  cylinders  is,  therefore,  to  iiK-rca-^e  the  e-xplosive  pressure, 
or  niran  dlis  inessure  by  iricriasiiii:  the  charge  of  gas  into 
I'.irli  cylinder.  'Ilic  eflfect  of  the  compression  ratio  lias  not 
bcci;  f,'i\cii  any  consrd«'ration  in  above,  due  to  the  lact  that  in 
general  present  day  practice  the  compression  ratio  has  been 
brought  up  to  the  limit  of  what  can  be  used  in  practice.  A 
comprcsiiion  ratio  of  Ifi.."}  per  cent  to  17  yn-r  cent  is  all  tliat 
can  l>c  used,  and  an  engine  with  this  compn^isiou  ratio  cannot 
be  run  with  wide  open  throttle  under  full  load  ou  the  ground 
for  more  than  10  to  15  min.  at  a  time  without  risking  anneeca- 
sary  damage  to  the  crankshaft  bearings,  due  to  excessive  vibra- 
tions. Such  an  engine  is  generally  test«>d  and  u.sed  OO  the 
ground  up  to  75  per  cent  of  full  load,  the  remaining  |IOWer 
being  used  only  when  the  airplane  in  which  the  engine  is 
mounted  has  reiicbcd  an  altitude  where  tlte  lower  air  l^enore 
reduces  the  compression  so  mueb  that  the  engine  irill  ran  nor- 
mally at  fnll  open  throttle. 

It  ean  b«  seen  tnm  tfae  above  that  no  additional  power  out- 
put «aa  be  obtained  by  varying  the  eoaipmnion  ntio  onee  the 
nozimam  practical  compreasioD  ratio  has  been  reaehed,  and 
that  dtsignna  of  anatioa  engines  faava  only  the  inerease  io 
mean  effective  pretsora  loft  as  a  meana  of  obtainmg  higher 
output  per  pound  weigbL 

The  ways  of  increasing  the  charge  of  fuel  in  the  cylindere 
for  each  explosion  can  be  divided  into  two  cln^^es,  the  normal 
intake  where  the  downward  stroke  of  the  piston  creates  the 
Minuini  n(< cs.sjiry  to  till  the  cyliniler  with  gas,  and  the  forced 
intake,  wlirre  liy  some  means  the  charge  i<  forced  in  under 
pressure. 

In  considering  the  tirst  class  of  normal  intake  the  force  that 
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draws  the  mixture  into  the  cylinder  i>  determiiicd  oiu-c  th<' 
piiton  speed  and  diirifnuious  aro  iletiTtuincd,  aiid  tlie  eliurjje 
can  oidy  be  inereased  by  decreasiug  the  reststanee  whicli  Ihe 
ini-oinin^  charge  mwlv  on  it*  Way  mm  thiB  earbanetor  to  tfae 

cylinder  head. 

The  piston  will  umlor  iiiniual  r<iinlitii«ri<  iiL'\er  (haw  n-  imn-li 
ehar^  per  Hiictmn  sinike  as  i>  iv[iii'sciili'il  by  tlu'  jiisinu  Jih- 
plaeemect  \'il  inir-  at  atmiispdcnr  im'SMii"' .  I  1  ti'm)>eraturc. 
The  ratio  or  ciiargo  drawn  in  <.  nrii's  with  liic  i  n.L;iiu>  (,|)tft*<i  and 
temiieratiirt!  and  will  1:1  li  i  il  1  iii;!!!!-  decrcuse  at  Hrst  rapidly 
with  lAcreaaing  speeds,  tlieu  ktm  rapidly,  and  beeouira  eunstant 
or  incnaaei  at  apewta  of  laOO  to  1400  r.pjn.  The  ratio  of  the 


Fro.  4 

ehaige  drawn  in  eomparcd  with  the  vdume  displaced  by  the 
piston  will  vary  from  70  to  80  per  cenl. 

The  first  question  that  rises  here  is  the  question  of  number 
of  valvea  per  eylinder,  whether  tmOf  three  or  four  vahrci  are 

!>rate«Ue.  The  eonalrnctiao  tbat  will  give  the  most  open  area 
M  the  intake  valve  is  the  moat  deBirable,  and  will  prodnee  the 
moot  power,  and  this  is  generally  obtained  by  using  two  intake 
Ttlves  per  cgilinder.  It  dmmA,  however,  uimn  the  shape  of 
the  eylinder  head  and  the  location  of  the  valves  and  must  be 
dadded  in  eaeb  ease. 

The  lower  weight  of  tin-  smaller  valves  will  allow  a  quicker 
and  nujrf  sudduMi  ojicnint;  and  rlohinj;  ot  llie  vahe,  dm'  to  U'ss 
recipnM-alint:  weielit  and  tiius  allow  the  diiratinn  uf  the  ojh'm- 
ing  of  till'  *ah<-»  til  !)(>  iiuTLas.cl  to  flie  limit.  As  a  matter  of 
btreng^th  tilt"  MiiulliT  valvi'S  oOVv  hetttT  advaiitnirc  ddi-  to  tlif 
lower  weif?ht  and  weaker  >|ir  ir.i,'s.  Tlir  ih-iuh  antuf;e  ot  the 
two  valves  |)«T  cylinder  lies  in  the  1  ■nui'ln  iiliou  id  (lie  system 
of  nicker-arms  and  cauisluit  l,  whii  li  can,  however,  In-  soiiirwhnl 
offset  by  using  forkeil  loi  kiT-anns  ao  tiiat  Iwth  valves  arc 
opnatcil  by  the  same  cniii  aini  the  same  riM-kers. 

Tlic  (|iii  s(ion  of  exhaust  valves  is  •.oiiit'vvlmt  ditTerent.  The 
main  pui'it  here  is  not  to  avoid  rcsisliUK-i'  in  I  lie  expulsion  of 
the  liurnt  gases,  as  these  are  not  ilriven  by  a  vacuum,  but  by 
a  positive  pressure  force,  the  |>oint  of  most  importance  is  here 
to  provide  suflicient  eooliiif:  of  the  lower  jinrt  of  llie  valve. 

The  valve  is  cooled  ui  two  points  around  the  sent  when  the 
valve  is  closed  an<l  around  the  stem  where  this  is  in  contact 
with  the  valve  guide.  Inasmuch  as  the  larger  part  of  the  heat 
ia  carried  out  through  the  stem  and  the  valve  guide,  provided 
the  guide  is  properly  cooled,  it  can  easily  be  understood  that 
the  valve  will  run  cooler  when  the  mnehroom  part  from  whkh 
tiie  atem  draws  the  beat  is  amalL  -  This  favors  also  the  tue 
itf  two  analler  aihanst  valves  par  qrlinder. 

Aaothar  flMior  tint  oniBt  be  eonsideved  in  the  daeigD  of  tiw 
eafaaost  valves  is  lbs  warpage  undar  heat.  While  it  is  advis- 
able from  tfae  point  of  view  at  sooBsg  to  we  a  wide  seat  that 
will  atu  a  large  snilhiee  of  oootaot  wbile  the  valve  a  closed, 
such  a  wide  seat  is  liable  to  become  untight  and  cause  loes  of 
compression.  As  a  general  rule  it  can  be  said  that  where  the 
constniction  of  camshaft  and  cylinder  head  will  allow  it,  it 
will  he  found  adv»ntJif;coiis  to  use  four  valves  per  cylinder. 

The  general  desiern  of  the  valves  has  been  left  unchanged 
for  several  yearn,  and  it  is  just  recently  that  the  increased 
competition  aniotijj  aviation  cnirinc  builders  has  brought  out 
development  work  along  tliis  lijic.  nerptofore,  j)  was  and 
in  yet  in  many  eases  oonuuon  practice  to  have  the  design  of 
I  be  intaki'  and  the  olMHist  vslvcs  aliitt,  so  that  the  valves  are 

iiilerchaii^'eable. 

Lately  the  t*'ndcni  y  lias,  however,  been  to  desl^'n  I  he  intake 
valves  with  mori-  direti  n'Ljarii  to  the  free  llow  of  incoming 
<'har}:e.  The  most  disturhmg  effect  lu  the  distribution  of  the 
gas  from  the  carburetor  to  (he  cylinder,  is  the  creation  of 
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eddies  in  the  incimiing  tinxtiire.  These  offer  an  upprKiable 
r^'iarii.:! '  II.  .i^-;iinst  the  free  ;lii\v  ut'  gas.  Intake  valves  and 
intake  portii  in  the  cyliiiiler  Inuds  should,  therefore,  be 
designed  in  such  a  way  as  'o  oiler  ilic  U-a->r  possible  tendency 
to  cre.Tte  eddies,  This  can  l)e  oiiiained  by  giving  the  passage 
between  'he  valve  and  tlie  walls  of  the  J>ort.S  83  UUieh  of  a 
stre.nrii-liiie  slia]ie  as  ixissililc,  and  avoid  all  sharp  pnijwting 
points  or  hollow  coriienj  m  the  ports. 

Intake  valves  with  a  cone  shajMni  power  port,  or  wijh  a 
heavy  lillet,  as  shuwu  in  Fig.  1,  have  rcceutlv  been  l>ruught 
out  by  some  domestic  and  foreign  engine  builders,  and  have 
given  very  good  results. 

Fig.  2  shows  an  intake  port  and  valve  of  old«r  disinit  and 
it  «an  readily  be  seen  that  iMt  «MttanMtiQm  Will  OBHT  an 
increased  resistance  in  the  gas  passsge  and  cause  eddies. 

The  exliaust  valves  have  also  undergone  several  <hanges 
lately,  and  as  it  is  important  here  to  minimize  the  heating  of 
the  lower  part  of  the  vaJve  the  design  a>>  shown  in  Fig.  3  hai 
been  brought  out.  The  rim  of  the  valve  is  raised  above  the 
inner  aoifaee  of  the  mashreom  partly  to  prsvent  the  hot 
gasaes  from  eoming  into  eontaot  with  the  gurfaee  nariicd  A.  A. 
and  thus  heating  ue  lower  past  of  the  port  of  the  valv^  and 
part^  to  reinfovoe  and  provide  min«  body  to  the  liB  of  Om 
valve  whieh  is  moat  opiwed  to  the  heat  and  moat  UaUe  to 
warp. 

Another  point  which  has  no  bearii^  on  the  power  output  of 
the  Ongine.  but  which  is  of  vital  importance  in  reliabilit\  and 
endurance,  is  the  propier  cooling  and  water  .iacketmt:  oi  the 
exhaust  valve  seat  and  e.xhuust  valve  stem.  Improper  eonlini,' 
has  given  more  valve  irinible  in  the  past  than  any  other  cause, 
and  tlie  imjiortance  of  water  cooled  valve  guiiics  cannot  be 
overenipbasized.  The  valve  gunie  should  lia\e  a  wate-r.jacket 
ad  around  ii  and  the  design  of  the  jnek-ct  iinist  provide  a 
4i)ntinuou!>  llow  of  water  iu  the  jacket,  not  merely  form  a 
»ater)>ocket  where  little  or  no  eirenlation  of  water  takes 

place. 

However,  no  111. liter  liow  carefully  the  intake  passajji-;,;  and 
valve  designs  are  made  (here  is  always  a  limit  to  the  chai|^ 
that  ean     drawn  into  the  eylinderi  throng  noimal  snotiOn, 


Fi<;.  fi 


and  in  order  to  further  raise  the  hontepower  output  of  the 
engine  the  designer  most  look  toward  intake  or  aoperdiaige 
as  the  teebnical  term  has  been  dewgnated. 

It  haa  been  attempted  to  mtpemuugi  flw  aiylbders  in  dif- 
ferant  wi^  So  far  <wly  one  haa  proven  soeeessful,  that  ia 
to  take  in  a  ohaige  of  ovenioh  mixtore  throng  nonaal  piston 
aaatimi  and  tiian  admit  pan  air  at  tlie  bottom  of  the  intake 
stroke  under  pTCnnn> 

To  inject  the  correct  mixtan  udfT  pntaon  bat  not  pfofsn 
suceemful,  owing  to  the  fbet  flut  tne  gasoline  vapon  will 
condense  under  pressure  and  uniform  mixture  cannot  b« 
obtained  in  this  way.  The  actual  working  of  the  supercharged 
engine  can  lie  explained  as  follows:  As  mentioned  above 
there  is  a  limit  over  which  it  is  impossible  to  raise  the  com- 
pression without  expoKing  parts  of  the  cii|_-:i  ti)  undue  strain. 
The  supercharged  engine  is  submitted  to  the  .some  condition 
and  the  compression  measured  in  pounds  jier  square  inch  must 
remain  the  same.  The  advantage  i.s,  however,  obtained  in  the 
]«jssibililv  111  using  a  larger  explosion  chamber  for  the  same 
piston  area,  and  thus  tiring  a  larger  charge  of  gas.  com- 
pressed to  the  same  pri'ssuri'  as  for  fi  rOrmal  engine. 

The  effect  of  this  can  roughly  he  sts.n  011  the  sketch  of  the 
iliagram  in  Fig.  4  and  Fig.  5.  Fig.  4  shows  the  diagram  of 
the  explosion  stroke  of  a  normal  engine.    This  shows  tba 
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rapid  dwn-u.sf  in  j>rpssure  alu-r  llie  iA|«losi<in  luis  occurred. 

In  II  suiH'rehargod  eiigim>  when*  h  Iiipjiit  Imdy  i>(  (■lijirec  is 
bunicii  lui'U  r  thf  sanu'  <-t>innn>».<iion,  the  initial  iiwssiiir  s^ill 
be  souu'whal  in^-hi'r.  liiit  the  luo.sl  itiiportaii!  i>oint  is  tliat  ihc 
pressure  will  defn-as*  tiiucli  iin)rf  slowly,  due  to  the  larger 
ratio  between  the  (•ombustion  clmitil>iT  and  the  iin'rc-nso  iu 
volunip  cniispd  by  the  downwunl  travel  ot'  Ihc  piston.  In 
other  wufil^.  most  ot  the  additioiial  power  is  ohtaiiied  after 
the  coiidiusiion  has  taken  place,  rather  thou  in  the  moment 
of  the  pombustion. 

The  advantage  of  tiiis  is  evident,  for  the  pistons,  wmtpina, 
connecting  rods,  crankshaft,  etc.,  arc  not  subjected  to  • 
matetuUy  liigiicr  initial  stnia,  bat  rutfasr  to  a  stoody  fom 
foUowing  after  the  eombnation.  In  oflwr  words,  only  « idjght 


th,- 


uboV4'  parts  is  ticeis^jiry .  .-iiid 
iijiproaehes  that  of  a  steam 
111  cnpines  of  this  type 


increase  in  the  ihincn-ioii 
the  perl oriiiaiice  n'.   the  ciiL'iin- 
cii^uie  HI  lis  I  rceitoiii  I  rum  vil. rations, 
a.s  much  as  Kill  p<  v  cent  or  itmre  increase  in  horsepower 
euffines  ot  the  same  dimensions,  hut  with  normal  intake,  haa 
l>e«'n  iilii iiitici I. 

It  i»  t'urthennore  |>ossil)le  with  suiH'PehariL'*'*!  en;jrines  to 
varj-  the  e(iniprm.sion  with  verN'  simple  meehanical  arrange- 
ments, by  varying  the  pretwure  of  the  eompresscd  air  admitted 
to  the  cylinder  at  the  Dottom  of  the  intake  stroke,  so  that  the 
oonect  oonipremion  ran  l>e  maintaiiiLHl  at  all  altitudes  to 
whidi  the  airplane  may  aec(>nd.  The  preeent  development 
seenw  to  indicate  stroiigly  that  the  future  of  the  aviation 
engine  belonRs  to  the  aupereharged  type  engine. 


Detenninatioii  of  the  Moments  of  Inertia  of  an  Aiq>lane 

By  JfJin  J.  Rooney 


The  sum  of  the  ] 
part  ot  a  lioiU  and 


•  roilncN  o)  the  nia.ss  of  each  elementary 
the  sijUare  nl'  Us  distanee  Ironi  a  •,'ivea 
axis  18  called  the  moment  ol'  inertia  of  the  txuly  ahoul  that 
axis.  In  the  ease  ot  the  sidid,  there  arc  always  three 
rectaiijruhir  axes  pimsiii);  tliruujih  an^'  particular  point,  about 
each  ot  wiiicli  it  is  necessary  to  know  the  momiMit  ot  inertia. 

When  the  point  selected  is  the  (senter  of  gravity  of  the 
body,  the  azee  are  known  aa  the  gravity  .axes.   It  ia  the 


Fra.  1 


gnwity  aiii  that 


moment  of  inertia  of  the  nirplai.c  about 
is  required  in  stability  couqiutations. 

The  pxa%'ity  axes  of  an  airplane  are  usual l\  ^cle»ite<l  for 
the  poation  of  horizoutal  flight,  that  ia,  tiie  longitudinal  axis 
y  in  the  plane  of  qramMtry  and  panUel  to  0»  pn^MlUar 


ROOT  TmW»» 


abaft.  For 


nated  as  t 

.r-:i\:s 

sytttuietry. 
y-axis — 
x-axia— ■ 


FlQ^  2 

v  enieoee  in  eampntatunia,  the  axes  are  dc«ig< 


OlSVI 

ollows: 

The  longitudinal  gravity  ana  in  the  plane  of 

The  transverse  {fravily  axla. 
The  vertical  gravity  axis. 


Ill  tin-  article  it  l^  |iii>|io>eii  to  explain  how  the  center  of 
^'I'.'iviiy  aiai  nioiiicnts  ol  :iicr!ia  oC  a  complets  aiiplaue  ean  bo 
detenuitiol  expenuicutally. 

MHhed  of  Fbtdtng  On  CmMr  of  Grmby 

As  the  center  of  gravity  of  a  ye«\\  designed  airplane  is  in  its 
plane  of  s.viumetry,  it  is  only  neceaeaiy  to  determine  the  x 
and  coordinates  fron  Axed  r^teenee  points  in  the  plane  to 
know  ita  position. 

(a)  x-Coordinnir. — This  coordinate  which  is  mea-sured 
along  the  .r-nxis  from  the  reference  |M»int  to  ihe  center  of 
gravity,  i»  delermimil  by  weighing  the  airplane  on  two 
platform  acalea  place<l  under  its  nose  and  tail,  observing  the 
sepanta  weighta,  measuring  the  distaooe  between  the  p<Hnta 
of  anppiHrt,  and  then  taking  nomenta  about  one  of  the  pointi. 

(b)  x-t'oerdiMele.— Aa  the  metboda  of  detenuduag  the 
momenta  of  inertia  to  he  dceeribed  requires  the  airphine  to 


free  to  oscillate  aa 

is  determiiiod  by 


be  suspcinli'ii  Iriuii  ;i  iu'vnt  liiii?  it  i,"! 
compound  penihiluin,  tfie  ,-cooriliiiale 
methoil  which  makes  use  of  the  same  suspension 

The  airjilane  is  Hrst  suspended  with  the  .r-n.xis  horizontal 
from  a  point  in  the  .:  avis  -oine  distaine  above  Ihc  top  wing, 
a.s  shown  iu  Fig  then  deflected  through  an  angle  by  means 
of  a  known  weight  attached  to  the  tail  at  a  known  distawee 
from  the  x-axis,  aa  shown  diaeramatically  in  Fig.  3. 
Tbca  if  TP  «  wcii^t  of  niipTane; 

IT  =wei^t  added  on  tail; 

OF  B     nnknown  distance  measoted  along  «-azia 

firom  point  of  aoqtension  to  center  of  mmkf\ 
PQ  mm  m,  known  distance  meeanred  along  x-aas  tttm 
^•axis  to  point  of  attachment  of  IF, ; 
A  ~  angle  through  which  airplane  is  deflected. 
By  taking  nionienls  about  P,  we  have 

h  -  m  ir,  cot  .1   (U\+  ID  (1) 

111  usin^'  this  nictiiod  it  i-  advisable  to  make  .1  as  large  aa 
possible  and  theix'by  minimi/.e  errors.   In  uicaauring  the  angle 
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a  plumb  bob  with  a  fin  emd  ibvaH  38  ia.  long  thonld  be 
fttteohed  to  the  body  wd  •  auuk  iMite  at  as  hne  a  radiiiB  as 
poariUe  for  cadi  pontion  of  Hbm  uiplain.  Aa  U  may  be 
necessary  to  know  the  angle  in  minutes,  it  should  be 
determined  from  its  tangent  and  not  measured  with  a 
protractor. 

Method*  of  Finding  Moments  of  Inertia  About  Cravily  Axes 

(a)  About  x-aj-iM. — Tlic  airplane  is  suspenilwl  in  a 
suitahlc  frame  by  nutans  ot  two  caliU-.  in  ii>  jilaur  ol 
aynunetiy  placed  equal  <listaii<'fH  uii  eax:h  mdv  ul'  {he  (-enter  ut 
giwrity,  aa  dioini  in  aide  view  of  Tig.  A. 


StDK  View,  Fig.  4 

It  is  vnsent'uii  in  iiiukin^'  ilii.-^  ili'tenuitiittioii  thnt  tliv  air 
plane  ost'illate  as  n  ri);id  li<niy  aiiout  its  axis  ol'  siis|M'iisioii 
and  that  all  .scciiinliuy  vilinitions  aliout  other  uxi's  Iw  elimi- 
nated. This  ('(iriiliMiiii  mav  !>»•  bn>uplit  aliout  by  niiinin^; 
snmtl  win  s  fmm  tin-  |ii«iht>  nt  >.ii*|>iMisii>ii  to  the  wing  tips,  as 
shown  in  front  vit  w,  h'i'^.  4.  I'lic  air|ilaric  tiy  a  slight  touch 
on  the  wing  tip  will  now  OM'illati'  a-;  prf-^  i ilicd. 

Then  if  /  —  mutn*-nt  of  int-rtin  in  (lb.  ft.')  of  airplane 
about  its  .(-axis; 
k  =  radius  of  gyrntion  in  ft. 
g  --—  a('ccU>ration  of  gravity  .T_'.2  ft,  per  Seo. 
h  Bs  ditituncc  in  feet  from  the  axis  of  suspemioB  of 

the  airplane  to  its  eenter  of  levity; 
M  s  number  of  complete  Tibrationa  per  min.} 
V  ~  welgbt  of  airplane  ia  pounda; 


FiioNT  View,  Via.  4 


'\-4 


{&))' 


 ft.  (2) 

.(lb.  fl.'t  (3) 


• '  •  /  ~~  A    H  .■■■•••■•* 

\o  vibrations  slioidd  be  mensnred  while  the  anipliludc  is 

lar<;c,  uiid  a  stop  walcli  siinnld  be  used  tor  liliiiiii;. 

(IM  Ahritil  7-((/<-.  Tlic  airplane  is  ^^^■lpl•lllll■d  as  shown 
III  h  ii:  '-.  so  its  to  be  I  riv  \i,  .i>i  jllal('  in  its  plant'  of  s.viunietry. 
Smrt  ihc  airfdaiic  -ilu  snv|.,.tidi'd  from  a  jioint,  some  such 
tittiti;:  a>  111  I  iL'.  '<  '--lioiil.l  III'  iiM-d  whi'a  the  eablcs  are 

drawn  tot;fthcr,  iii  i'1>|it  In  <  iinuniiti'  lu't'ccssnin. 

'flu/  airpl.inc  i^  H'  ^'.   U-.  .'  I   il';iti'  alH>uI  an  a\i-  par;clli4 

to  its  j^-axis.    The  ultM'rvatiuuti  ret^uired  are  the  sunn-  oh  ihuiic 


already  given.  The  niomenl  of  inertia  alKuit  the  i/-a.\is  is 
eoniputcd  from  tlic  fornmla<-  cJi  and 

(el  About  z-iixt!,. — The  •iuine  suspension  shown  in  Fig.  I, 
with  I  he  exception  of  the  auxiliary  wires,  is  u.sed  for  thi.s  de- 
teniiination.  This  suspension,  as  may  be  observed,  permits 
the  airplane  to  oscillate  iMIy  ahoDt  its  «-azia  after  it  ia  oaet 
set  iu  motion. 

Thraif  r  =  diMtunee  in  ft.  from  ;-axis  to  supjKjiiing  (!ablfs; 
I  =  length  of  cables  in  ft.  Irum  axis  of  suspension 
to  poiniB  of  attacfamanl;. 


.:.l^K*W  


....ft  (4) 
.lb.  ft.'  (8) 


invoT  //  \\ 

FiO.  6 

He^iill^  ii/  nn  /-.'.r/icn mt'M/.    The  luliowiiig  tabulated  t-esulta 
were  obtainml  by  the  melhuds  ouilitie<l  tor  mh  American  : 
two-place  reconnuissunee  airplane,  of  50  ft.  span 
in^,  fully  loaded,  for  six  houn'  llight,  2U0O  lb.: 

(a)  AboHl  x-axit: 

U    75,250  lb.  fL' 

A".    fiJOft 

(b)  About  y-cuis: 

/,    63,600  lb.  ft' 

Kj   4.70ft, 

(e)    Afeoiit  MMW.* 

u  lajjooib-ft.' 

K.    7.24  ft. 

Formulae  tm  Approximate  Calculation  of  Brake  Horse 
Power  of  Airplane  Engines 
By  Asdkibald  BMk 

Sereml  fonnnlae  are  in  nae  at  present  for  the  approxinata 

calculation  of  brake  horsepower  of  gasoline  engines  but,  with 

the  exception  of  the  old  "plan"  fornnila  of  the  steam  engi- 
neers, none  of  them  would  ajipear  to  be  of  any  value  when 

a[i))lied  to  airplaiH'  eiiL'i'ie>.  'I  lien,  nf  i-.imsc,  with  the  "  plan  " 
I'oruuila  il  i.s  neees^aiy  lo  ii^^iiine  a  Hieaij  elTeclisc  pre.<<sure, 
which  is  not  the  actual  inciui  i  iferiive  i>re)«ure,  an>  i.v.  ;i>  the 
ligure  us<>il  must  be  inoilitie>l  tn  ^'ive  the  result  in  Uviike  iiorse- 
power. 

Tile  tntinulae  ol  the  .Viiterientj  Tower  lioat  .Visiiocialiou  take 
into  eniisiilcnil loll  most  ot  the  taitois  directly  and  co\er  the 
others  by  iiicars  of  coiistaiii'-  depeinlent  upon  the  type  of 
engine,  Iwo  or  four  eyele.  TheM<-  formulae,  which,  it  will  ba 
noted,  are  bused  on  tlie  "  jdan  "  torniula,  are: 

B  —  bore  in  inclies;  .s'  -  stroke  in  ioehcB;  .V  "  tmmber  of 
cyliiulet^s;  Ii  =   number  of  r.p.m. 

u' s  Y  //  n' s  V  /,' 

M.h.p.  Uwoescle)  =  -i-^r,K,r)'      ''P  '  lour  cycle  1  -  -      —  ~ 

In  tlie  lonii  '_'i\cn  these  are  ul  no  value  in  estiiiiaiin^  bui  _•»»• 
])ower  of  airplane  engines,  but  it  would  appear  that  moditica- 
tions  coulil  be  made  in  the  coiislanls.  wbicb  would  convert 
these  lormiilae  into  a  foriii  in  which  they  could  be  appUod 
with  a|iproxiniale  acciiracx  to  Ibis  lypc  ol  engine. 

With  tlii.s  object  in  view  consiiints  were  ealculate<l  from 
tlie  pcrfurmani t s  of  nine  of  the  Icadini:  Aniei  e  an  cnu'ines  and 
the  malts  averaged.  None  of  the  data  nn  tlu'se  eiiunH's  is 
given  on  aecount  of  possible  objections  to  publication  at  this 
time.  These  results  give  an  averatce  eonstant  of  l(),;i'.i.'t  and 
show  variations  within  limits  of  15  per  rent  above  and  7V<i  per 
cent  below  this  average. 

It  would  therefore  appear  that  the  brake  horse  power  of  air- 
plane engines  ia  given  with  approximate  aeenracy  by  the  for- 

10,400 


Digitized  by  Google 


Detail  Drawingp  of  an  Austrian  Albatm  Biplane 

Puin*£niideiibiirg  Type,  200  HP.  WaKhakvwrid  EiigitiB 
(XWniHfiiMf  to  MUUKttltn) 


383 


Digitized  by  Google' 


IS.  191? 


Bui>y,  iioi'xoM  View 


DIAORAJll  FRONT 


OIAGUAU4 


h--  — — ^ 


8BcnoNA.a. 


Tao.  Skid  HooimNe 


_  w-^J-wJ... — 

Tail  Sku,  BofTOM  Vnw 


KuNKiNG  Gear 


Tail  Hikgb 


Digitized  by  Google 


Octabw  IS,  1917 


AVIATION 


385 


SlAMLIZBIi  AMD  ELBVATOB 

aiDBVIXW 


Tail  Post  and  Skid  Smhuccb  Firiko 


Digitized  by  Googte 


886 


AVIATION 


October  15.  1917 


Digitized  by  Google 


International  Aircraft  Standards 


The  Interaationol  Aircraft  StandcrdB  Board,  which  rinee 

tht  emi  i>r  July  Uhh  bf'cn  liolding  lueetings  at  tlic  Bureau  <if 
yiaiulaids,  Wasliiiij^toii.  D.  ('.,  lor  tlic  purpose  of  staiulard- 
izing  aircraft  material  speeilicatiuti  fur  purcliast';;  nf  tlic  Allii  il 
Oovcrmneiits  in  tliia  country,  has  ((iniTm-ni-i*!  lo  isaui!  tlie  "  In- 
ternational Aircraft  Standards"  thai  liuvc  In-eii  ado|iU-il. 
Thift  Board,  o£  whieb  Fnak  Q.  Oiffin  is  ebainuo  aod  Dr.  P. 
D.  Mmm  it  Moratuy,  is  ilso  eompcwd  of  npresBntatiTBs 
of  th*  aiveimft  dspoitiiMnts  of  (Hwit  BritslB  (Caaodo), 


Fraaeo  aad  Italy,  and  of  the  Signal  Coipt  «f  tiM  Anajp  aod 
Ibo  Bunas  of  Coaslxiietkn  of  the  Vfwrj  of  tbft  United  States. 

It  liM  odaaTond  to  staadatdisa  the  mttsRals  antocing  into 
ainralt  aonalnotioii  ia  aaah  a  auuuMr  aa  to  eonlonn  with 
Ameriean  snaafaeturing  prsatieo  aa  far  as  poarible  and  at 
tlie  sama  tuna  to  be  of  the  fp^test  service  to  our  Allies  mak- 
ing purehsaes  in  (his  country.  It  wiU  be  noted  that  both  the 
Kn^'listi  and  SMtric  qntems  are  used  thnnghout  thase  qpeci* 
ti«ratiua8. 

Tfae  spacillcations  that  are  now  available  follow: 


Classiftcation  oj  liiirrnnnnrial  Aircrult  Stiuid- 
aiih    Serial  .Vuni/icr*  o/  I.  A.  S.  B. 

Sficcificutiiins 
Tilt'  KinH'iUcuthins  rc»t"ive  MTinl  nuuihers 
ai  otnllni;  tr>  tin-  following  <-la^''iti<  iiU(iu : 
8i'rl<-s  1.    foviTs  p-ni'ral  insiM-t-tioii  anil 

li'stiiiK  liistrui'tious. 
Series  '2.   Covers  raw  uiatt^rials,  wiHxl, 

Insot  metals,  etc. 
BoricaS.  Oi>Ten  fabricated  naterlal,  sadi 

aa  iHira,  castlnei*.  etc. 
Series  -I.  CoTers  fabricniPd  rnrts,  snch  as 
turnbncklps.  fernili-s.  fllllnfpi,  <'tc. 
.s»Tk'!i  2  and  .'5  will  lie  further  »uIh 
diviUetl  aeLurdine  Co  tin-  type  of  material: 
2F.    Kalirlcs  and  do|>e. 
2N.    Noiiferrotis  luetaU. 

Oil  mill  ;:]iHtillue. 
2>i.    Stec'l  and  iron. 
2V.  Vamlab  aod  gine. 
2W.  Wood. 

8srtca  4  ia  snbdlvlded  aa  follows: 
4A.  Aeeessorlee. 
4E.  Enjdne. 
41.  Instruuieuta. 

4P.  Plane,  frames  etc. 

1L1--Lisi  of  Speeifiattiotu 

ILl.    hi^t  of  N]M>t'ili<'utionti. 

lOl.  Ceneral  qiedacHtlans  tor  tbe  test- 
ing aod  Inepectloa  cit  uetalUe  ma- 
terials. 

Methods  of  clieniienl  anal.vslft. 
2St.    < 'lii'iiiii'Hl  i-ontiMmltions  of  steels. 
:2NI.    Ii-'tit  iihimlnnai, 
V!N-.    In^iot  «"i>|ii«T. 
2N3.  Spelter. 

asi.   0«rhoo  steel  for  caae-hanlcnlnK- 
882.  IMinni  oarboo  steel  bars  and  bll- 
let*. 

Alloy  Hicfl  l.iirN  nnd  Mlh-ts.  l(>o.*¥V» 

llis    [KT  sij.  ill-  Iciisili'      rcii;;! Ii. 
.'iSI.     Alloy  stwl  l>;irs  iiinl  hilii'ls.  ll^->,(H'il 

ll'S.  j>er  s(|.  iij.  ti'iisilc  si ri'ii;;! ti. 
riS.".     Alloy  sliH'l  liiir-  Miiil  hllU'lM.  1"><J.(KMJ 

ll>s-  iK-T  s(i.  ill.  iiTihilc  sircnijth. 
3.S<i.    Alloy  N((t  l  liars  and  l.ill«-ls,  IT.'i.WX) 

His.  i>er  s(|.  In.  tensile  strength. 
3S7.    Alloy  steel  barN  and  billets.  200,000 

Ills,  per  sq.  lo.  tensile  strength. 
8SS.   AUoy  ateri  bars  and  billets.  225.000 

Ills.  iKT  si|.  in.  leniille  stren^rtb. 
380.    Alloy  .sl«i'l  liars  nnd  billets  for  case- 

liardenlnK,  17<i,(KN>  Itis.  per  sq.  In.  ten- 
silt-  strength. 
3SI(i    All.i.v   stool  bars  and  billets  for 

<  as,..||.ir<i('iitn);.  190,000  Ibs.  per  sq,  in. 

ti  ii.-lle  strcnt'ih. 
.'iSll.    ToU'ninee  on  steel  bain. 

UlKh-strentcth  utei-l  wire. 
881>.  10  iion*llezlble  sleel<wlre  cable. 
8814.  7  by  7  noo^exlble  steel-wire  caUe. 
3815.   7  by  19  extrn-flevlble  sted-wfre 

cMble. 

38Hi.    Wire  for  luvtylene  weldlos* 
3«1".    Wire  for  oleetriv  w«ldlnK. 
HS\.    <;nn-n>et!il  i  .•I'.tliii.'s. 
'•t\-.    Miiiii,'inn"»<-  lnoiiz.-  castings. 
3N:i.    I'liuspbor  brouiu.-  eastings. 
8N4.   .Naval  brasa  or  oqalnilent  alloy 
ba  r». 

8N5.    Naval  brass  or  eqalTalent  alloy 

sheet. 


;JN-. 

.HN8. 

.{N». 

:tN10. 

;{X1L 

;iXi2. 

^Pl. 

4P2. 


,siic.  (  lirii-s. 
HraNs  tubes. 
8he<>t  eniHier. 
Pli«Mtihor  bronze  «trlp. 
BabUtt  BMtal. 
Alumlnnm  alloy  eastliigs. 
Sheet  aluminum. 
Tunilmeklps. 
Fermlee  and  thlmblco. 


iGl-4ttmral  SpedficaHont  for  ihm  Tasiiiig 

ami  Intperiion  of  Metallic  Maleritd* 

(;i:.>Ku.M. —  I.  These  spe<-ificarli>iis  will 
form  imrt  of  ail  individual  8i)e<'itlcatiuD8 
for  mctallte  matertals. 

IfATEaiAL— 2.    (a)  An  analysis  of  each 

lot  nf  ni.'ilerlal  and  of  each  heat  of  steel 
fiunlslicil  to  this  Ri»eclflcii(loii  fthnll  Im> 
made  by  llie  maiiufa<-turer.  Tlic  cheniical 
coni|Nisltion  thus  detemilneil  shall  be  re- 
jxirtisl  to  the  [dircluiM'r  iiinl  the  Uoveru- 
uit'iit  liisp<M'l< ir.  .mil  -li.ill  I'Ktiform  to  the 
n'quiri'Uieuls  of  llii'  sp<  (■ili<  iillnn. 

( '» »  In  the  case  of  sulmi  issii 'ii  of  lots 
of  material  of  which  the  beat  or  ideutiii- 
cation  marks  aw  ladtiac  or  deabtfttl  the 
mannfftctnrer  win  be  reqalretf  to  famish 
analyses  of  a  sntnclent  nombcr  of  the  ar^ 
tides  submitted  to  Mitisfy  the  Inspector  of 
the  uniformity  of  the  lot. 

(CI  .\n  analysis  may  be  made  by  the 
imrrlia.ser  or  (ioverniiii'fii  InsiK-ctor  front  a 
mi  l  ,  sheet,  bur,  or  d -t  l';ir  <'i  rjiMliir 
1 1  |.i i~i'iitiii'.r  laeh  lot  <if  iiKiirrial  .sub- 
lliilti"!,  ;iiii|  till'  I'heniiOiil  iiii.ily.sis  thus 
detenniiitHi  sliiill  eonfonu  to  tlie  require- 
ments specifled.  If  the  analyiiiii  of  any 
one  article  does  not  conform  to  the  re- 
ooirements  speclfletl,  analyses  of  two  ad- 
ditional articles  of  the  same  lot  shall  be 
made,  uuless  otherwise  noted,  cadi  of 
wiiii'ii  simil  coafortn  to  tbe  reqniranenta 
M"'<itii'«l. 

I'M  'I'lH-  tiieihiMis  for  I'lii'uilt'iil  analysis 
.shall  I..-  iImi«c  of  the  I.  A.  S.  B. 

(rl  Till'  u.-)i;lil  of  ^.iiiii'li'  (aUrii  fur 
analysis  shnll  be  not  less  ihati  I'JdK..  and 
the  sample  shall  be  clean,  free  from  rust, 
oxide,  and  estraDetms  matter,  and  Is  to 
be  taken  wltb  a  stow-speed  tool. 

(/)  DrinlnsB  for  analysts  of  bars,  bll< 
lets,  or  other  reifular  Vhaiies  shall  be  taken 
twrnllel  to  the  axis  at  any  point  midway 
liftwei'ii  till'  ii'iiter  ami  surfiici'. 

('/I  lirilliii:;-  for  miimI}-!-  iii:iy  In-  liiken 
fniiii  liroki-u  tension  or  Iteml  test  sia-cl- 
ni<!i<^  wium  pfajridcal  regnltenents  are 

SIH'l'ililll. 

Ifti  Wire,  ttibiii;;.  sheets,  atiil  roils  less 
than  H,  in.  (Ul.ir»  mm.)  in  thickness, 
shall  be  sampled  thronib  or  across  the 
entire  section. 

(it    In  eas«>  of  siisjieefed  seKregatlon 

(steel  I.  a  sample  may  lie  taken  from  a 
IHiitit  on  tin-  axis  and  analyxisl  ;  the  (ht- 
cetilap'  of  no  I'lement  may  exci-ed  at  this 
IKiitit  liv  more  than  [ler  ei'iil  that  siiei'l- 
lleil. 

(;l  III  order  to  obtain  evlilenci-  of  pos- 
sible uiisoundiie^v  mill  piplii^.  sample  burs 
of  steel  may  be  nicked  and  broken  for  ei- 
amlnatloo  of  fraeturct 

(Ir)  DrilUncs  or  cttttlaga  for  Ow  aaaJy- 


sis  of  it  ii':;iiIm  I  I y  :-li;i;ic(l  ;ilr<  cs  (stlH?l), 
for  win<  li  iio  pli.vsli'iil  ^l^plir<■^lents  are 
s[H'eilii'd,  shall  be  laki'ii  from  Isith  the 
thickest  and  the  thiune^jt  set-lions.  %$ur- 
face  drflUacs  shall  be  distarded. 

MAiivrMTT!W— jl.  <«i)  Tbe  nuterlala 
shall  be  mHiiufaetni-fd  iiit-ordlng  to  tbe 
best  current  praetbi'. 

r '<  I  Steel  shall  be  maiiufaetured  or  at 
l^il^l  (liiislnsi  liy  tile  ojM'ii-bearth,  eUN  lric. 
furiiaee.  or  crui-llile  pris'css  unless  other- 
wl!i<'  noted. 

(CI  A  siillicieiit  disoiird  sliull  be  made 
from  i-arh  inuot  to  ststire  frei-dom  ttOKt 
pipluK  and  undue  sexregutlon. 

(rf>  The  bUleta  fnan  which  bars  or 
forcings  are  made  are  to  he  rougta  turned 
or  rhlpped  to  remove  all  surfiice  defects 
which  lulgbt  produce  senms  In  tbe  flnlsbed 
luir  or  fort;ini{.  No  undercutting  In  chip- 
liinc  will  be  allowed. 

Tri4itmt  III.  I  CI  Tile  nuiniifno- 
I  i'rr  l  ull  state  the  heat  treatiii. nt  n  . - 
oliiiii(  nili-<l  to  Klve  the  plivsliiil  |iininrtles 
spe<  iii«-<l  for  .-ill  -til-:-  \iliieh  are  to  hO 
used  ill  the  heat-treattsl  eoiiilitlon. 

WOKKMANSIIIP    AND    FIXUU — 4.  {»} 

The  articles  roust  be  flnlsbed  In  a  woilt- 
naallke  manner  ami  must  be  free  from 
flaws,  anrfhee  and  other  defects  to  whicb 

they  are  subje«-t. 

(6)  Any  article  may  1m'  r<«J<N'ftsi  bi-cause 
of  injiirbais  defis  ts  or  faults  In  inniuif:ic- 
lure  at  aii.v  time,  imi  u  It |isi;i  iidin;;  lh.it  it 
lias  previously  pusxil  tlic  pliy^i<;il  and 
<-bemicMl  li  ~[s;  It  sliall  be  returned  to  tlie 
luanufactnrer  at  the  lattcr's  exjiense. 
This  clause  sliall  not  be  taken  to  apply  to 
mnteriuls  fabricated  after  export. 

PiiTsicAL  PaonnmBs  am  Tasra.^(a) 
Fhystaal  tests  Shall  be  carried  out  on  test- 
ing madilacs  of  standard  make,  which  are 
to  be  kept  In  aood  workini;  coiidilion.  The 
manufacturer  must  satisfy  tbe  inspector 
that  the  tcsliii;:  mMr]iint>S  sro  Bt  all  tlmca 
properly  culilirated. 

'I't  nxili  Tint. —  ih)  To  i!cli  riiiliii'  «lietb. 
er  a  specimen  has  a  yield  |Niiiu  e<|Ual  to 
or  Rn>ater  than  that  sia-cllled  the  proce- 
dure stiall  U>  as  follows :  A  Hue  shall  be 
scribed  on  tbe  test  plcoe  with  a  paaA 
nuirk  as  renter,  and  wltb  a  radios  of 
about  'J  III,  i."i<i.s  mra.i  when  possible;  the 
speellii'd  l<i.'id  shall  tlieti  be  ainilied,  i^e- 
moved,  and  a  s«>cond  line  scrilMfl  wltb  the 
.sjime  radius  atid  tbe  same  ci-nter ;  if  two 
lines  are  thcti  seen  on  the  test  ple«-e.  in- 
dlcatltic  that  |M-rniaiiriir  lioiiL'.ition  haa 
iss'urnsl.  It  shall  be  considcrtsl  tlint  tbe 
spei'Imi-n  has  not  pass<sl  Ihi-  ylelil-|Hiint 
tent.  If  the  manufaeiurer  deslrea.  the 
yield  point  may  lie  determined  1^  an  a|h 
proved  autocrrapbic  or  extenaometer 
melhcHl. 

<et  The  elastic  or  the  pi .  jk.!  i  Innal  limit, 
when  <-all<sl  for.  shall  be  detcrnilric<l  «11h 
an  exteiisoineler  ren<iiu;.'  to  iit  leavt  niHrj 
ill.  (IMl.'i  mm.l.  II  sli.-iSl  lie  nli;t(liiil  to 
l!ie  siHs'imeu  at  tli--  ;.'m.;'  loMik'.  .iijd  not 
lo  the  slioiildcrs  of  the  s|.eeimeii  nor  to 
any  part  of  the  lestlUR  machine,  The  elas- 
tic limit  la  dedncd  ax  the  Rreatest  load 
per  nnit  of  orlRlnal  eroas  section  which 
does  not  prodoce  a  twnnanent  set.  The 
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|ii'i<|i<'i  !ii>iiiil  liiiiil  is  IIk'  U<:uI  |><'I'  viiiit  of 
orl^Uial  crosx-wi'tloii  ul  which  the  tle- 
tonuiUou  cMMs  to  be'propwhoiml  to  tta* 


Bend  Te»t.—  (d)  The  spedmem  aluill 
be  bent  cold  In  the  hf>nd  test. 

Ot  l/torjeK  Ilnrs  will  In-  bcitt  Hmiinil 
n  pill  of  rndlus  equal  t<>  Itic  l>ar  dlaniflHr 
or  thickness  until  the  sldfs  uro  luinilli'l : 
unless  otherwise  uottil  the  l>:ir  must  u  ltli 
Stand  such  iM'ntlliik;  wiihoui  dcvcl><|itiiK 
cracks  or  signa  of  failure. 

(/I  yHhectt).  The  tcMt  c-ouiprlses  two 
41*tlnct  <H>eraitloM»  both  of  which  are  per- 
formed bjr  the  nae  of  a  press,  or.  In  tlie 
■heenee  Vt  thia,  by  xx»\Dg  a  knife-edge  and 
hammer.  First,  the  strip  Is  placed  In  posi- 
tion .10  (Fig.  2a)  on  bltM^k  hnriiie  u  V- 
thapetl  (sroove.  The  knlfe-cdcc  is  placj^l 
ft9  sli.iwii  ar>d  pressure  Is  nppll<Hl  by  iiienns 
<if  iMiior  i>rcss  nr  hiiiumor  until  the  test 
.•ipcciun/ti  ii^suiiu-»  Ilic  shxpc  4'.l//t'.  .\f- 
fter  this  Muck  l.s  rciiu'Viil  the  liendiuK  is 
flnlshiHl  as  lndi<iitc<l  iu  Fie.  2h.  with  or 
without  the  interposition  of  a  spawr.  The 
■pread  of  the  ends  of  the  test  piei-e  rariea 
with  the  qaaUty  and  tbicknew  ot  the 
ibeeta.  The  «|Maia«iis  aoet  be  bent  aa 
Indicttted  wttbont  breaktnv  and  after  teat 
Rhnii  tiot  show  bair  Itnee.  rmcka.  or  ether 

(lefe<ts  • 

Imii'irt  'l'.iL — (j;)  luipaci  li-ts  sli.ill  |m> 
carri.'.l  ..lit  with  .-tn  inipa<t  tcslliij;  ina- 
Chlii.    ii  11  1'  im'tkIuIuui  I.VIM'. 

lirufti  HiinliuiM  T'Kt. —  ilii  The  hard- 
ness ii-!  viiall  l>r'  iii:i<l>-  with  n  lO-Miilll- 
meler  dtaiucier  hall,  usluj;  u  pre»»ure  of 
SiiOOU  kRH.  fiir  alcel  and  one  of  800  kn. 
for  Mfter  metala.  Tliis  preiware  eball  be 
apfilleil  for  30  seconds. 

Tril  Sprcfmm*. —  (»i  TcTislmi.  hend.  hikI 
Impact  test  specimens  shrill  in-  takcti  from 
tbe  rollwl  or  forced  ninl4.ii!il.  exceiit  llin! 
In  the  case  of  lircKiilarly  NlmiN>il  fori;itip< 
they  may  Im-  taken  from  a  full-sized  pro- 
lonicalion.  S|M>clmeiis  shall  not  Ite  uii- 
neah-d  or  otherwise  Ireuted.  esirept  as  pro- 
Tided  III  the  Individual  ti(>eclttcations. 

(»  TenahMi,  bend,  and  Impact 
apeetmens  for  rolled  material  which  la  to 
be  annenlP4l  or  otherwise  treated  before 
Qse  shall  In>  ent  front  pro|M>rly  anne.ileil 
or  simlliirly  trent<s!  short  lengths  of  Ibe 
full  si-<il..ii  of  the  plisi.  and  for  fortDrd 
material  frniii  the  (ii'jite<t  forKllics. 

(A  iTlie  axis  of  lensl.in,  Uend.  and  im- 
pact ti-wt  sjK-cimens  for  rolled  liars  mimI 
torglugs  of  uniform  cross-.MH-tlon  over  1J4 
in.  (3.H.10  uini.l  In  IhickueMN  or  diameter 
•■d  for  AniitiRa  «t  irregvtar  aectlou.  when 
pnetieaMe.  shall  be  located  ai  a  point 
■ddway  hetwe«>u  the  ranter  and  .'urface 
wbcn  solid  and  nt  any  point  iH'twc  n  the 
Inner  and  outer  surfaces  of  the  «all  «  li.-n 
bored  and  slmll  l.e  parallel  to  the  :iNis 
of  the  piece  in  the  illrecllon  in  wliii  li  tlie 
netal  is  ilrawn. 

(1)  Tension  lest  for  .siH'<  lniens  for  hars 
shall  <-onrorm  to  the  dimenshmK  nhown  in 
Fig.  1.  The  ends  ahall  Im>  of  a  fomi  lo 
At  the  baldani  of  the  teatUw  machine  in 
•acta  a  way  that  tbe  load  shall  be  axial : 
test  sji.-<-itneiis  n-presentine  heat-treated 
or  lirlllic  iiialerial.s  shall  have  threadi>d 
ends  or  ends  so  made  aa  to  permit  of  te«t- 
InK  material,  ualn^  a  ball-and-eodtet 
chn<  k 

(mi  Tiiisiiiii  anil  l>cnd  test  apei-imens 
for  plates.  slii.<-is.  and  shaites  shall  he 
of  the  full  thickttens  of  material  ns  rolh>il, 
Tentiiie-test  s|ie<-linenH  for  sbeels  or  itlHtcx 
«h«U  be  machined  to  the  form  and  dtmen* 
shown  tn  fig.  4.  Bend-teat  sped- 
for  sbe<>ts  shall  have  a  whith 
of  IJl  III.  (rt8.10  mm.)  and  a  mlnlinum 
length  of  In.  r_'ii.'{/J  mm.i.  Test  sjus'l- 
mens  simil  imr  ii<-  liiiiiiin<>red  In  or<|er  to 
8tmf'_'liti'ii  them,  imr  ma.v  they  I..-  i.ui- 
perisl  .uiiienlisl.  or  otherul-t-  ric:iii.|  un 
less  s|i»N  lfl«.:nllj'  noteil.  Imimct  te.si  M|ie»'i- 
mena  ara  to  be  Trctanieular  in  section  and 


shall  he  iioli  lieil  on  one  side.  Tlii-y  are 
t«i  have  the  furu  tihuwu  In  the  sketch. 
Of.  & 

nuMcnmt  or  iter  Smiiiiira— A.  A 

sutllclont  ntimber  of  test  apeciioens  will 
he  s»»ie<-te<i  hy  the  Insiiector  from  each  lot 
of  material  suhmitted  to  satisfy  him  of 
the  qualily  nf  the  material.    If  any  test 

siir.<'iiiii'n  shows  defective  niarhlnlnc  or 
ilevi.lii|is  (laws.  It  may  he  ilisi  jirihsl  ;  In 
whiiii  i-ase  (lie  manufacturer  ami  the  piir- 
diaser  or  liis  represeiitnlive  shall  arrei- 
uiiuu  the  Melecllou  of  another  specimen  In 
ito  atend, 

llAnnno  Ann  InnmncAxioii— 7.  (a) 
It  shall  be  tbe  duty  of  the  nuwufBCtrirer 
to  provide  that  mannfttctorlng  Identiflca- 

(loll  murks,  such  as  hent  numhers.  shall 
Ih-  readily  available  nt  the  time  of  Inspee- 

tlmi  of  flic  tliilslicfl  niaterlal  to  llic  in 
s|iis't..i  iii.l  1  ir-|i.-r  tli.'it  inaterljil-  sh;ill 
lie  >:i'oll|i<''l  wlii-n  possible  by  lirat  or  melt 
nnmbers. 

(A)  It  shall  he  the  duty  of  the  manu- 
fnctnrer  to  stamp  Indtvldiul  large  artldes 
anrb  aa  btlleta,  forglngw,  or  castings,  with 
tbe  beat  or  other  ideotiOcatloo  number: 
smaller  artidea  may  similarly  be  bundled 
or  grouped  under  the  projHT  Identification 
number  or  mark. 

iNSPBCnOS  AXD  RE-TKCTION-.    «1.  (fl  i  Tlie 

iiisiMM'tor  rcpresentltic  the  pur.  baser  shall 
have  free  entry,  at  all  tiiiii-«  while  work 
on  the  contract  of  (he  purchaser  Is  \-h-\dk 
IH'rformed.  to  all  parts  of  the  manufac- 
turers' works  which  concern  the  mnnufae- 
ture  of  the  material  ordered.  The  mnnu- 
factnrer  ahall  afford  the  inspector,  free  of 
met.  all  reasonable  facilities  to  satisfy 
him  that  the  materia!  is  hrlmr  furnished 
in  accordance  with  iliesc  v|«.,itii.iit Ions. 
Tests  and  iiisiN-cl Ion  nt  Ilic  T>':)i'«'  nf  man- 
ufacture shall  ti.'  mad.    [II  I.  r  '  i  -  It  I  ] mictit . 

I 'i  *  The  purrliiiser  liiiiy  niiike  tlic  tests 
t.i  L-ovrii;  (he  aiwptnnce  or  rejection  of 
tlie  lualerlal  In  his  own  laboratory  or  else- 
where lis  a  check  Ufion  the  results  oh- 
tuined  hy  the  manufacturer,  or  in  case 
the  hitter  haa  not  the  necessaiy  aqntp- 


facturer  may  wake  clailn  fOT  • 
within  that  time. 
U)  AU  matarial  rajcetcd  by  tbe 

tor  rindl  bear  the  letters  K  A. 

Sai.v,\ck. — ».  (a)  The  manufacturer 
shall  hold  at  his  factory,  subject  to  the 
decision  of  the  salvage  hoard,  for  a  period 
of  not  excee<llnK  twenty  days  from  date 
f.f  the  test  rciiorf,  all  rejc^cte*!  material. 

I'll  Material  hel<l  up  ami  aci-eptejl  by 
the  salvage  boanl  shall  be  murki-cl  and 
shipped  as  dlrectwi  by  said  iMKird,  and  in 
prestence  of  the  Government  Inspector, 
who  Bball  seal  tbe  same  with  bl*  official 


(o)  Tbt  awnnfietiirar  slMtt 

reduction  In  prlee  In  eonseqnenee  of  the 

siihml.sslon  of  material  to  or  areeptance  of 
said  material  by  the  salva'.:e  iMMird.  It  la 
clearly  niulcrstoixl,  however,  that  inspeo- 
tii'ii  ami  ;ic<ei)lMm'e  at  the  faiiory  by  a 
representative  of  the  i.urcliasini;  Cnverti- 
meiit.  or  salvau'e  boari).  will  not  relieve 
the  manuf.iiturcr  from  the  ri>si>ouslblllty 
of  furnishlnt;  material  of  known  proper- 
lies  and  good  workmanship,  and  if  it  ia 
found  on  arrlml  at  desttnatlon  that  siMk 
la  not  the  ease,  the  material  dull  bo  re- 
(urne<l  at  the  expense  of  the  mnnufactarer 
and  replaced  with  other  material  coo- 
forndUK  (o  the  spe«-ltinitkins  in  ever>"  re- 
s|i<M'(.  ."^uch  replacement  shall  not  be  sul>- 
Jivt  to  the  action  of  the  salvage  iMianl. 
Tito  recuriH-nce  of  such  a  ca-e  shall  .nn- 
slitiKe  cause  for  camvllation  of  unlllled 
onlcrs  iiud  for  a  recommendation  againat 
placluK  further  husiiiess  with  said  mann- 
Cactnrcr. 


Via.  1.    I.  A.  S.  B.  8ta>dahu  Tkxhujl  Tkst 
Snmnn  sna  Baaa 


DIsaitMr  «(  Han 


ovvt  tniiv 
Icnsth. 


I iver  tikv-i'xiidu  iivdi .   0.10 

Oii»h»ll  to  Sdw  ■ght^  inch  10 

Tliiin  <s1iI1m  tirwMf *"**t  . .  ...  .00 

( >iiiiwiflhle  tfcurish*^  isdi  <>■ 

Sill 

Wi 

Over  15.88  raUliniPtcni   130.0 

13  TOto  l.'i  SilroillmMbin   84.5 

v.  A3  la  13  70  nulUmrlvnf   38.3 

«.35la0.aanilbnelan   IS.O 


fiwk 
Notovw  I 
Notoror  1 
WekOMrl 
Notevwl 


Not«««r36.4 
NotofwSB.« 
Nolo>fwS5.4 
NMa«w9S.4 


/«<•*. 

0  503 
.3i6 
.901 
.110 

Millimr- 

tat. 
13.S3 
0.00 
0.40 
4.01 


/iLrA',. 
2.00 
1.42 
X.OI 


Itri. 
M  HO 
.Ki  07 
25  (ii 

le  as 


2  25 
1.76 

1-.S 


S7  15 
44  45 
31.74 
25.40 


Test  apeeiaicus  mur  b« 


to  Ml 


laslile  gaffe  lenstb  (e)  toward  the  cfatMr  to  ra 
Diaateter  •!  reoler  (H.te  ceafMM  to  <"  


sat  a«C 


TliU  will  caow  frarturr  acar  tbe  neater  of  the  asa*  Icairtk,   « 

Tbe  leit  upecimeD  will  be  «lth«r  thscadad  CtarX)  erlett  aafbnadsd  fsad  accofteg 

Birtbod  of  rburklnR  miMl. 


ment.  .Such  lest.s.  however,  shall  be  made 
at  the  ex|M>nse  of  the  purdm»er. 

Hefix-ltoH. —  ( d  I  Unleas  otherwise  sped- 
lied,  any  reJe(*tlon  tiased  on  tests  made 
in  accordance  with  paragraph  8b.  shall 
he  re|Mirteil  within  ten  worklnu  days  from 
I  he  recvlpl  iif  saniples. 

Itihiytrino  ('  •  Siiliiples  l(.ste<l  in  ac 
corilan.c  with  luuat'i'iilili  ^'>.  wlii'li  ri'iire- 
seiils  rrjci  lisl  iiiali  rlal.  ~hiill  he  pre- 
served for  one  im.nl li  from  (lie  ilatr  of  rljc 
test  rejMirt.  In  ca.sc-  of  dis^tlsfuetlon 
with  tbe  rmilta  of  the  teats,  the  mano' 


Vn,.  2.    Hk.npi.s&  Test  OrESATio.v 
Tbe  diatance  X  shall  coatom  to  value  eallsd 
for  ia  Mali  apedacattoas  tor  sheeta. 
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t 


'1  


■JU. 


> 


Fia.4. 


tlip  ti«(lDC  macbliie. 


11,  r 

r<'!<cfil  liiK  tlir»''  iniirirlsU  mny  lie  srI 


cage  are  apt  tn  full 

pin.  Slii-rilui- 


iSl—Chemkti  ComposUimu  of  3t«eU 
[Xha  Mccia  (h»U  tw  dnlcuntcd  b'jr  wrta) 


Th«  tirc«l«  ctMiflimB  to  tlie  require- 
ments  as  to  chemical  mmrimltloii  upecl- 
fled  Id  thv  nci-<ini|mnyinK  tnlilrn. 

All  nntil.Nsis  iif  I'iich  melt  of  Mtvl  nhall 
Tiiiiilo  tiv  the  iii:iniira>'liir<'r  to  j|eti»r- 
tuine  thi>   )N'r(i.|itM!:<-s  of  rfic  I'ltini'iits 

M|nx  ilii  'l.  Till'  i  liiiiuii-il  ^l^Ill|■l•..il  mil  titiis 
•  Ic'tciiiiliii'U  fUnli  I'c  ri>i>ortc<i  to  Hit-  piir- 
fliascr  or  \i\>  ri'|»ri>«»-iitntlvi-  iiixl  sluill 
conform  to  tbe  re<)utrciu«>iit8  siiwithti. 

Wbeo  electric  or  cmdUe  tamaee  steel 
In  nperllM  In  the  order,  fbm  manlniuin 
nliownMo  pcrcptitneos  nf  pboqiboraa  and 
fulphnr  may.  nt  the  option  of  the  pur- 
cha«T.  hf  llmitii<J  to  0.03  fM:'r  rent. 

Tiw  syst*"!!!  of  ininibcrlng  of  the  stpcis  Itt 
the  8Hine  as  that  of  the  Society  i>r  .\uu<- 


I  '  III 

rum  m  «utu«  ■uSaTI  IZwr 

Ftoi  8k  I.  A.  s.  It.  Stanp.vrd  lurtct  Tkbt 

Sl'KCtMEN 


Tbr  fncM  are  to  be  uu«  WMl  MKUd. 
The  iiaie  vt  U«  aoieb  la  te  be  er  naUana 
deptb  and  perpMidlniiar  to  the  Iras  asit  «f  the 

H|M*i'jmi*n- 

For  <inh<'Ht  tn'.iti-<]  nmirrial  thp  aotrb  U  to 
t>e  drilled  and  sluitnl.  For  beat-trealNl  ma* 
tertal      ootcb  majr  b«  (Tound  or  aiUled. 


Nuodwr 

3120  

31.10  

313.S 

3140  

fi.ilp.iii 

..15 
.20-  .40 
.3»-  .4ft 

.^l«lli:^'|' 

.iio-  so 

M-  :m 

Pli<i»p!u.nip, 
ilju^iiitutri 
0  IMO 
(MO 
IMO 

mo 

Sulphur, 
itiaxiniiiRi 
0  (M.'i 

or, 

O  l.'i 
(M."i 

Ni.U,  1 
I  i«>  I  ,.'i<i 
1  IM  !  :t\ 
1  iii)-i  .» 

1  IN>  1  .'jO 

( 'hronuum 
0  4.W)  7S 
45  75 
4.>-  .75 
.4»-  .76 

3319  .  . 

3330  

3340  

.Vt-  30 
.25-  35 
%%-  4.'i 

.JO-  00 
i»  60 
60 

IHO 
04(1 

1  4.', 
0-1  .'l 

1    .'lO  L'  00 

1  5U-2  00 
1.50-2.00 

.90-1.30 

.00-1  25 

.80-1  25 

xa3i&.... 

X3330..... 

xxm..... 

.10-  .30 
.  .36 
.     .90-  .4S 

«u 

.45-  .70 
.40-  .70 

.040 
.040 
.040 

04& 
.049 
.045 

3.70.3.35 
2.70-3.35 
3.70-3.35 

.70-  .96 
.70-  .00 
.70-  .00 

aus  

33»  

9340  

.10-  .10 
.     .Ofr-  .35 

.    .as- .« 

.30-  .00 
.30-  .00 
.30-  .00 

.040 
.010 
.040 

IM.'. 
04.". 
.04.5 

.1  25-3,75 
:(  30-3.75 
3.30-8.7S 

1  25-1  75 
1  a.i-1,75 
1.26-1.75 

.     .30-  .<0 

.3»-  .00 

,010 

.010 

4.0O-S.OO 

1.00-1.00 

CIIROMIl  M  CTEKlJ* 

Niia*w 

Caibaa 

Pbotaborui, 

tSulpbur. 

NkM 

•1100  

0.00-1. 10 

0.00 

0.090 

i.i5HLn 

CHROMttTM.VANADIUU  STBBLS 


I.  A.  s.  B.  stamiard  Tkxaiut  tvn 


T«M  •pcciiiMm  ia  accordaaee  wltb  lb«  above 
■katcb  sball  appUr  to  alieet  oae-fltUi  la«li  (0.00 
mm.)  (No.  a  u.  8.  ■laiMiard  ■•••)  aad  up  la 
thIckOfM.  tliMow  onvOftb  lncIi(9.0S  mm.)  ia 
tbMD«a*  w  uad  4  aball  b«  oae-baU  lack  (12.70 
am.).  A  lach  (13.70  mia.).  and  ma  I  la. 
(20.40  mai-i.  The  parceataM  of  ataaeatfaB 
aur  b«  dvirmilnnl  oa  ritlMr  2  or  4  la.  (SO 
mm  or  loi.oo  mm.) 

Soft  ninii-rliiU  .if  light 


Nuinlwr 

fiiao  . 

6130  

ei40:.... 
0100  


t'ftrtxin 
U  1  j  O  W 

!45 
.55 


.14- 


M  niijcjiiirs.' 
o  :IIM)  till 

-VI  NO 

.50-  .«0 
.CO-  .«» 


I'ti.i«(ili«»ru(i. 
maximum 
0.040 
.040 
.0*0 


.'^ull'lmr. 
liiit.\lliiiitii 
0  045 
IH5 
.045 
.045 


I  Ill.'il.lUlli 

o  <io  o  yo 

•■iO-l  111 

.tio-i.io 

.80-1.10 


ItulUDlUUI 

•:it 

.10 

.10 


TVNCMTEK  flTBElS 


til',  juwi*  of 
iiriiUt>->l 

Tlie  n(»«>-llUfU!.   inilV  r>HlUCC<l   iU  Width 

I.., I  i3iMr    ■•,„„    o.iHi;[  in.  (0.00  aUB.)  owr  I  

•'i'iii,r  !iiiii  .if  (111.  pi^.o  leagtb  la  ardar  tbat 

frn.  lure  lufty  orcur  tbere. 


nil 

Krippml  In 

Urilllnc  I.* 


Numtwr 

v>m>  


Carboti 

0  .'lO-O  70 
.V>-  70 
M-  70 


MitrnfrOitiM?, 
luauinuJU 

o.ao 

,30 
30 


PlMM^ilMiinw.  Sulphur. 


0.036 
.085 

0(M 


0.036 
.035 
03.'. 


Cliroiiiiuni 
3.0IM.«W 
3.00-4.00 

.'itf-i  oo 


13  00-IS.OO 
I6.0O-18-O0 

1  :«  -2  00 


UiiitUv  Kliiclut^-rt*.  but  the  tvuiiKmltiou 
uot  always  Ideatlical. 


Sfii  I  Ifii  iitiimi  for   Carbon   Steel  Bars 
and  llillrts  for  V.me-Uardt-uing 

(IliNtJt.M..      1.    Tin'  tri  ll, -rul  r-|X'rllic.ll  lnli>. 

Kil,  Kliiill  foriu.  accuriliiig  to  ttu-lr  U|> 
I»ll('ai>lll(y.  n  iiurt  of  theae  specifications. 

:U.vtKiuAi-— :^  The  material  for  tbeM- 
Inrs  ahall  b*  iAmi»  from  amoDg  the 

Ntandard  I.  A.  8.  B.  steels  listed  below. 
Tlie  coniiKi«lflon  fhoson  shnll  »>f  stnttil  liy 
Ihi'  manufiiciuriT  or  coiitrart.ir ;  it  sluilt 
(«•  furtlicr  lliulti'd  as  follows:  Cnrbon. 
not  ovur  0.25  i>pr  cent. 

M.^NfiArrrRE,— 3.  («)  Tlie  steel  shall 
li4'  ninuufaetured,  or  nt  leitst  llnishcd.  by 
tlie  o|»eu  heurth.  eleetric  fiiriuice.  or  i-ni- 
Olblc  |ir<>ce>iS. 

('■I  A  sutUcteot  discard  shall  be  made 
rroiii  each  logot  to  Rerure  tracdOB  Xrom 
|iii»lug  and  niidae  seRregutlon. 

(c>  Hie  biiletn  fcom  wlifcdi  the  bars  are 
matle  are  to  be  roagh  tamed  or  dttmicd 


t  AKBON  8'rEF.Ui 


noKiboiaa, 

SdDhVI 

Kumber 

CartMin 

Maoaaafi 

aunnMaB 

O.OSO 

1010   

0  0.'.  0  1  ."i 

0  sfi^.ao 

0.04.1 

1015 

lo-  ••<) 

.'Mi     .  fill 

04.'. 

aio 

1000 

l.V  2.j 

.tiu 

mr. 

0.W 

1025 

20-  SO 

.  .'iC-  so 

.aw 

1030. 

."i,^ 

,.wv-  .»ll 

.050 

1033 

.30-  40 

..Ml-  so 

in;- 

.0.W 

1045 

.40-  50 

..M.l-  .SO 

m". 

0,',0 

1050 

l.S-  ..Vi 

.iO-  S() 

rn,> 

1  l.'iO 

10«5. 

iW  70 

,  .m-  70 

IHO 

(US 

1070  

.65-  .75 

.40-  .70 

.040 

.045 

.70*  M 

.36-  .60 

.040 

.046 

.oo-i,«i 

.10-  .00 

.040 

.040 

S3|ft..   0  lO-f'  •Al 

3330   -^►^ 

3335   .A>-  ..HI 

3130  26-  .35 

2335   30-  .40 


MliliK'l 

0  -lo  i: 


till 
:ij>-  ,»"io 

.10-  .!*\ 

/SO-  .SO 

ao-  .00 


I'li  :.|.li'.rM 

tiilixiiiiini 
ri  0)11 

010 
.040 
.040 


Siili.lmr 

tiiUlltnlifit 
U  lU'i 

IM'. 
.015 
.046 
.045 


C'bromiuni 


.■J.l'.'i-.l.75 
3.36-3.75 
S.  36-4,75 


lo  reiiuixe  all  Mirfao-  <|i-f,-i  ts  wlili  ji  iiil»;ht 
|irii<hiii'  seams  In  tin-  lhii~lie<l  bar.  No 
iiiiilereiittliiK  In  rliip|iiiiK  will  1k"  allowed. 

i»/i  The  sttM'l  inanufuetiirer  (iliall  state 
the  heal  Inalnieut  rtN'oiumeiKled  for  case 
iiiinlening  ilila  steel,  and  to  give  the 
pliy-slenl  protiertles  spcn-lfletl. 

\\"t>i:K  M  \  N -.ii  le     vMi  I'lMSB.— 4.  (O) 

Till'  i';ii>  :ir.-  til  Ih'  .si.iiu'i.  oonunerelallT 
»lrali.'lit.  free  from  pi|M>b,  laps.  craek«, 
twis|.i.  seam-i.  voids,  ami  diimaKeil  enilH, 
and  jire  lo  li:ivi'  n  ni.rkinatslike  liutsh. 
'I'lii'.N  arc  li'  111'  uuili'iui  in  i|iiiilii.x.  within 
the  sflpulatiil  luarglins  <d'  iiiiuillfaeture, 
lapable  of  being  turneil  and  llireadod 
readily,  uml  iif  tukiliK  u  guud  liuhib. 

( t,  I  Aajr  orttdo  may  bo  rejoeted  because 
of  iiijurioiu  deAsets  or  findts  In  ntann- 
facture  at  any  time,  notirlthatanding;  that 
It  has  prevloasly  passed  the  physical  and 

•■liemieal  iwts;  It  shnll  bo  retunnil  to  the 
manufacturer  at  the  latter'*  exiK>U!*e. 
This  clause  shall  not  be  tnkeu  to  apply  to 
mnterlals  fat>rii'ari'd  aflir  eximrt. 

rilY!4|IAL    PBOI'i^BTIUI    A.NO    TBSTfl  —  0. 

Tlie  bars  shall  have  tlie  ftiU4nrlag  physleal 

proiMTtie* : 

T<  nmli  It  Ml  in  I  Mlnttunm  tensile 
iilreiigth.  7u.tH.to  lb».  iter  sq.  In.  i4i>.21 
kffi/ni).  BUB.I.  Mlniauni  yMd  point,  46,- 
turn  Iba.  iier  sq.  In.  (SIjU  loc./'ai).  mm.). 
Mliilraiiin  yield  itolnl,  •l.'t.flOO  lb.  per  fN|.  In. 

i. '<l.(H  kg  ^d  mm.).  Minimum  cbtriRa- 
lli'ii  in  i;  ill.  i.'ii'.'*  iiim.t.  or  pri>|iortionnl 
U»i.'e  leiigtli.  -Jii  per  leiil. 

H'lriliffs  ilii  Afti'i  I  .irl"iiii/iii:r  Imrd 
■  iiiii'_-  mid  teiiipertii;:.  llu-  .  as.  iini^i  -(.,■« 
:i    niiniuilim    Slinre   .S,  l.  rosrupe    h.i  1 ,1  i.'ss 

number  of  7.". 

fmpaet.—  w*  In  all  eti.HOM  in  whi<  h  iiu- 
pin  t  testing  moehlueN  of  the  pemlalom 
ly  lie  are  nTallahle.  teMa  will  he  carried  out 
to  determine  the  qwdOc  Impart  work  of 
rupture  rtf  the  core  In  fOot-tHnimltt  (or 

LilnLMani  fio-(er«  ».  Itesul I*  markedly  litwer 
III. Ill  ilii-  ii\<-nii:e  f'lr  Ihis  typi'  of  ntHlorlal 
w  ill  )i>-  sufficient  c«UM>  fur  funhrr  inres- 

ii. Miion  (or  reheat  treaimeni)  of  (he  ma- 
terial. 
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AVIATION 


OctolMr  IS,  If  n 


Bbudctiox  ur  Test  ijPECiiiExa — S.  Three 
ban  vt  flMb  aiie  rolled  from  a  bMt  iMIi 
b*  taken  and  teal  piece*  prepared  In  ac- 
endanee  with  the  I.  A.  8.  B.  st:inilarfl!<. 
Uaeb  tC8t  piece  and  the  Itar  froiii  niilcli 
It  Is  cut  Kbull  he  MtiinitHHl  with  nil  iiJt  iitl 
f.vliiK  nuinhiT.  Shonlii  any  of  the  test 
Iili-i-t'K  iifirr  I  fiiij;  lii-i>t  tn-ntfil  in  llio 
uiauiicr  ri'<-»miiii(  iKli  il  liy  the-  i  niuiiii- 
factiiriT  Tail  In  >hii\\  tlic  |ii csi-riln'il  plivs* 
ir.il  |ii  (.|H'rtics.  new  tc^t  |ilf«-i'S  KlliiU:ni> 
ideutilliNl  shall  I»l>  luudi-  from  tht-  saiuc 
three  bar«.  At  the  opttuii  ut  ilii>  imr- 
^aaer  the  ateel  manufacturer  may  rev- 
onunend  a  different  heat  treatment  for 
the  aeeond  set  at  teat  apeelmeiM  and  to 
thnt  nml  he  iiiny  maki*  kucIi  li'its  as  Up 
desires  fnnii  ili<.  rotnnltMlcr  <>(  tin-  lhrc<> 
hars  taki-ii  for  ilic  tests.  Shiuili!  miij-  of 
tho  tliris-  siMi'Iriiciis  talioii  fin-  ilh-  liiial 
tests  fall  to  show  till"  n<|iiir<»<l  plivsiivil 
|in>|i<'rt  li -,  the  hars  of  that  hfiit  of  llic 
size  n'|ireseiile<l  [>y  the  s|ieciiniiis  ■.luitl 
Ih-  rejecle<l. 

DlMENHlUNN    AM»   TULKKAM  » — 7,  Tho 

dlmenalona  ami  tolentnrrH  sliall  be  ttaoae 
given  by  the  HiMHrldcatioim  3811. 

DsuvBtY.  Packuio  asd  Bnimira — S. 
(a)  The  bnni  may  be  dtilmed  in  the  an- 
nealed or  in  the  heat-treate«l  ronditlon. 

The  liars 
groiiiH-tl    in  hiiiiiHes 

than  —"Mt  Ihs.  ill.'i.  l  i.  tiiiless  other- 
wise  airrrMil  iK  lvvi-eji  mnntifaeturer  niiil 
imr.  h.i-iT ;  th.-  li.'at  and  the  I.  A.  S_  H. 
st<-<'l  serial  iniiiihfr  shall  ho  plainly 
marked  on  a  metal  tag  attnehcd  to  eacli 
bnndle.  It  bars  are  not  no  grouped  and 
bandied,  each  bar  ahall  be  plainly  marked 
with  the  heat  number  and  the  I.  A.  8.  B. 
•ateel  nnd  aerial  nomber. 


(t>l  If  the  liarH  are  delivered  in  the  Nerial  numbers  8hull  Ik'  plululy  marked 

heat-treated  condMmi,  and  the  phyalcal  on  a  metal  tag  attaehtnl  to  each  bundle, 

teata  ahow  tliat  tba  heat  treatment  haa  not  If  ban  are  not  ao  ^oupcU  and  bundled, 

iNV'ti  correct,  the  bare  may  be  retreated  at  each  bar  ahall  be  plainly  marked  with  the 


the  oiitlon  at  the  purehaaer. 

WllUKMAVHIIir     A.M)     FlMSlI  1.  (O) 

Tile  liars  are  to  Iw  tsouiid,  comiiierelully 
slr7ili;lil.  frei-  from  pipits,  laps,  eracks. 
twi-i^.  -caih-.  voids,  and  ihiiiiiiurd  ends 
and  are  to  liavi-  a  worknuuil Ikf  liiii<:h. 
They  an-  to  he  nulform  In  i|uiili(.\.  uiililii 
the  Mti|iulaU'd  mar(:iiis  i>f  iiiaiiuriolure. 
(llimhle  of  heinc  luriied  and  threaded 
readily  uud  ut  taking  a  K<>od  liuiMh. 

(b>  Any  arttele  may  be  rejected  t»e- 
enuw  of  tnjnrloua  defeeta  or  fhulta  In 
mnniifnetnre  at  any  lime,  iiotivlthstandln^r 
that  It  has  pn-vioiisly  |hismh|  the  phyalcal 
and  "henileal  tests:  il  shall  be  retiiniod 
to  the  manufacturer  at  the  hitler's  ex- 
This  clause  shall  not  he  taken  to 
a|)|>ly  to  materials  fahrlmleil  after  e.\|iort. 

I'ttYWir.Kl,     rROrEKTlEH     ANU     TESTH  5. 

The  bars  shall  have  the  following  phyatoal 
pro|M-rileM. 

TcHtUe  Te«(.-  I'll  Mlnimnm  tenxlle 
atrength.  SO.OnO  lbs.  iK-r  sq.  in.  (541^24  kp>. 
per  aq.  mm.) ;  minimum  yield  point,  60.- 
000  lbs.  per  sq.  In.  (42.18  kga.  per  sq. 
minimum  einnpitlon  in  2  in 


heat  number  ami  the  I.  A.  8.  B.  ateel  and 

serial  lilimlier. 


3SJ— Sjwc^/ioatioM  far  AUoy  Sutl  Ban  and 


turn) :  minimum  einnpitlon  in  2  in.  (r>i>.s 
ahall   In   eenoral  be  mm.)  or  proportional  pi^e  lenmh.  -J  |M>r 
welcldni;  not  more  <'eiii  :  minimiiin  rediictinn  of  area,  (.">  per 
(viit. 

Imimvl  TrHl  —  i  fi'i  In  rill  i^isc*  In  which 
impact  testiiiir  ickj<  him'-  ..r  ilie  |"-tiiluhiiu 
ty|K-  are  avaliable.  tests  nmy  li.-  curried 
out  to  determine  the  specltlc  liii]iari  vvnrk 
of  ruidnrc  In  fcK«t-poundK  (or  klh«raui- 
metera).  Reanlts  markedly  iowtc  than 
the  average  for  this  type  at  material  will 
be  stifllelent  camte  for  further  lorcntlgn- 


VompotUiOHM  0/  HittHdari  Sleet*. 
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When  el 

Is     S|H'.lli.-l  il 

a  li  ivv  ;i  1  ••  |icr 
Niilpliiir  may, 


!■  MI-  criK  iliic  rurii;icc  -t.el 
ilic  order,  the  uiaxiniuni 
iitime  of  |ilios|ihoriis  and 
ii  I  be  option  of  the  pur- 


chaaer,  be  Ihnlted  to  0.(»  per  cent. 


tion  (or  rdieat  treatment)  of  the  ma- 
terial. 

Ski>:(Tii>n  ok  Tkst  SfKt  iiit  ns, — li.  Tliree 
\>tir»  of  each  size  rolled  from  a  heat  shall 
be  taken  ntnl  K'st  piettn  prejiared  in  ac- 
cordance with  the  I.  A.  8.  It.  utandard)!. 
Each  teat  pleee  nnd  the  bar  from  wbhdi 
It  in  eat  abnll  be  etamped  with  an  Identl- 
fylne  ntnnbcr.  should  nny  of  the  teat 
ptoeea,  after  being  bent  treate<l  in  the 
manner  nnvmrnetided  hj  the  stt  cl  manu- 
facturer, fail  to  show  the  jirescril'cil  I'liys- 
icjil  iiropcrties.  new  teat  pieces  slinlljuly 
ideidlth-<l  shall  be  made  from  the  siiiiie 
thrci-  bars.  .\t  the  "ptlon  of  Ihe  pur- 
chaser the  .steel  mnniifactu:cr  wmn  pri'- 
8crM>e  a  different  heat  treatment  for  the 
aeeond  aet  of  teat  apeelmena,  and  to  that 
end  be  may  make  audi  testa  a«  lie  desires 
from  the  remainder  of  the  three  tMra 
taken  for  the  tests.  Should  any  of  the 
thr<H'  specliiu'lis  taken  for  the  final  tests 
fall  to  show  the  re<|ulreil  |ihyslcal  projier- 
tle«.  the  bars  of  that  licuf  «(  the  size 
rvpresenled  by  Ihe  s|KN  itiie]i-^  --IkiII  lie  re- 
jtH'ted.  Where  bars  are  pnrchasi'd  In  the 
heat-treated  coiidlllon.  test  sjiecimens 
shall  Im'  cut  from  Ihe  hetit-treated  bar. 

r»lME.NSio.\.w  .\Nn  Toij:it.\xc»:B. — 7.  The 
dimensions  and  tolerances  sliall  be  those 
siven  in  tlie  spe<-ilication  .'S.Sll. 

Keuvutv,  l'At'KiN<i  A.M)  Sittrri.No. — S. 
produce  aeaaMla  the  tliiishe<i  bar  or  forg-  (a)  The  bars  may  be  delivereil  in  the  an- 
Ing.  No  underenttin^:  in  ehl|>iiiuK  will  be  nealed  or  In  the  beat-treated  condition, 
allowed.  (b)  nte  bare  ahall,  io  ffeneral,  ha 

Beat  Trtaimcnt.—{i\  The  maanflitc-  grooped    In  bnndiM  welghhiir  not  more 
turer  xhiitl  atatc  the  lieat  treatment  rec-  than  2.V>  1b.  diri.l  k;;.).  nn1e<!<<  otherwise 
onimeiided  to  Ktvo  physical  propertlee  agreed  betwis'ii  manufacturer  and  |>ur 
apedlied.  chaser.  The  beat  and  the  I.  A.  S.  B.  steel 


3S>— ^Ipae^lCealjoMs  for  Medium  Cmbait  Steal 
Ban  and  Billef 

OduaAi/— 1.  The  geneml  spedflcntiona, 
101,  shall  form,  aeeording  to  their  apfril- 
oabillty,  a  iiart  of  tliese  (i[>eciticalion8. 

Matkbiai^:;.  The  I.  .\.  S.  R.  standard 
Rteel  No.  WV>  sh.-ill  iio  ns<Hl ;  it.*  cominwi- 
tion  is  as  fnlliiws  :  Carbon,  (t.W0.40;  man- 
canesr.  ii.~>o(i>ii:  |,li.isphorii!4,  maxlmtmi, 
O.m.'i ;  ---nliilnir.  Tii.iviiiiiim,  H.fWO. 

Whin  ■  li-i  ttic  IT  rnii'ible  furnac*'  steel 
is  s|)eciil(sl  hi  Un-  order,  tlie  niaTimuiu  al- 
lowable jHTii'iitatjes  of  pho.-sphoruw  and 
Bulphur  may.  at  ibe  o|Kion  of  the  pur- 
ehaaer,  be  limited  to  0.08  pat  cent. 

IfAliirFAcmB— a.  (a)  The  ateel  shall 
lie  manufactured,  or.  at  leant  finished  by 
tlie  open-hearth,  electric  ftimace,  or  cm- 

elide  i)ro<'e-««. 

(hi  A  snlticleiit  discard  slinll  Ih>  made 
from  each  Inilot  to  si-<iire  frenlrini  from 
piptni;  aiicl  undue  set:i  < 'Jiilinii. 

(Cl  The  Idllels  from  wliii  li  tlie  Imi-^  are 
mu'ie  are  to  In-  roUL'h  lurniil  nr  i  liipiM'd 
to  remove  ail  surfaci'  defects  which  miKht 


(loo.ooo  LIk.  Fee  flq.  In. 
(iKN-CRAL.— 1.    The  general  aperfflca- 

tlomt,  Kil,  shall  fortu.  aeeording  to  thehr 
appllcjihilily,  a  part  of  thes4.>  s|M-<-itii-ath>nM. 

.Matkhiai..  '.*,  The  material  for  tliest- 
bars  shall  he  rln -i  ii  from  uinoii;:  the 
I.  .\.  S,  il.  standard  alloy  sle»-ls  "jsteil 
below.  Tile  cmiipdsltlon  cIiom'Ii  sIkiII  !••• 
stated  by  tin-  nianufiicturcr  or  (?ontructur. 
and  Is  further  limited  as  fullewa:  Car- 
bon, not  over  0.3.">  jH-r  cent. 

MAWOTACTPar  —»>  (a)  The  ateel  ahall 
l>e  maDufactnied  or  at  least  lintsbed  by 
the  open-hearth  electric  furnace  or  cruri- 
ble  process. 

('>)  .V  siitHcient  discard  Hball  be  made 
from  each  itii;ot  to  .se<-nre  freedom  tnm 

pipiii::  iiiid  iiiiilue  s|.j;repitiiin 

!'■(  The  Ml  lets  from  wliii  li  llie  bars 
an-  m:iile  lu'i-  Io  be  riiii;;h  turned  or 
I'tiiplH'il  til  rriiiiive  all  -urfrire  defects 
whidi  niitrht  produce  learns  in  the  finished 
bar.  No  undercutting  In  chipping  will  be 
allowed. 

irool  rmfatenfii— (d)  The  ateel  mann- 
facturer  ahall  state  tlie  heat  traatment 

recoronieoded  to  give  the  pbyalcai  prop- 
erties sfieelfled. 

(fi  If  the  bars  are  furnishtnl  In  the 
heat  tn'iileil  condition  and  the  ph.>sl(<al 

l4'sts  sliinv  (hat  the  lnnt  trcrtiiient  ban 
mil    ln'i-h   curf  rt.    Ilie   liars   iiia.v    be  re- 
treated at  the  option  of  tile  pir  i  li.i-er 
WollKMANSIIir     A.St)     Kl.MSI!  1  <J  1 

Tlie  bars  are  to  l)e  S4mnd.  c-oTiiiiii  ri  jally 
alraight.  fre(>  from  pip<>s.  hi(is.  cracks, 
twitcts.  seuni.s,  and  damaged  endt*.  and  are 
to  have  a  workmanlike  dnisb.  Tbey  are 
to  be  uniform  In  quality,  witbin  the  stipu- 
lated margins  of  manufacture,  eannUe  of 
l»eing  turned  and  threaded  raadhy.  and 
of  taking  a  good  finish. 

I  II  I  Any  article  may  tie  rejci-twl  l^n-nuse 
of  iiijnrioiis  (icff^cfs  or  fiinlts  in  niamifnc- 
liirc  At  .•my  time,  nut wil li-ia miinu'  that  it 
has  previously  p:is~eii  the  pliysii-jil  and 
I'henilcal  tests;  it  sIimII  be  r>-tiirm-d  to  the 
manufacturer  at  the  latier'.s  exiienw.  Thin 
dauHo  shall  not  Ite  taken  to  apply  to  ma* 
terlaU  fabricated  after  e\i)urt. 

PBTnoAi.  Piownmaa  Ann  Tnt«y— S. 
(a)  The  bars  shall  have  tlie  following 
physlenl  properties ; 

Trimil,  TiHt.—  ib)  Mnlmnm  tensile 
strength.  ICKI.OIX)  lb.  )wr  sq.  In.  (70.30 
kg. mm.')  ;  minimum  .vlcld  poini.  S(i.(K.K) 
lb.  per  sq.  in.  *rifv2l  k'.r. /■iiiiii.-' i  :  mini- 
mum ebinjration  in  L'  In.  i  ."lO.s  mui.  i  (or 
pro|N>rlional  gage  length),  2m  per  cent: 
minimum  nsluction  of  area.  .T<t  i-er  1 1  nl. 

Impact  Te»t. —  (c)  When  impaci-testiiii: 
machines  of  the  penduinm  type  arc  i  .  i  i 
able  tests  shall  be  carried  out  if  re<|iiircii 
to  determine  the  apcellle  impaot  work  of 
mptnre  In  fOot-poanda  (or  kUogram-me- 
tersi.  Resnlts  markedly  lower  than  thA 
average,  for  this  type  of  material  will  tie 
sufhcleiii  cause  for  further  investigation 
(<ir  reheat  treatment)  of  the  mtiterial. 

Tf<7(V,-)(  ,,f  Tint  fp'  rimcnf. —  (d  \  Tliree 
li  irs  I'f  i  ;n  II  si;^e  rolleil  from  a  bent  shall 
lie  I  liken  mill  i-  st  pieces  jirepared  in  ac- 
i-or<l;ii.is'  Willi  Ihe  I.  .\.  S.  it.  staiidnrdfi, 
Kach  lest  jihi  e  and  the  bar  from  which  it 
is  rut  shall  be  st^tmiied  with  an  identifying 
number.  Should  any  of  the  test  pieces, 
after  being  heat  treated  In  the  manner 
recom mended  by  the  steel  mn  nuflielurer , 
fall  to  ahow  the  prescribed  physical  prop- 
erllea,  new  test  ikeces  similarly  Idenllded 
shall  he  made  from  the  same  three  ham. 
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At  tin  opdidi  of  tlie  pnrdiaMr  tlw  steel 
maimftwtiirer  may  recommenA  a  dUlerent 
beat  treatnent  for  Uie  second  act  cC  test 
•yedmeiM,  and  to  that  end  he  may  mnko 
•adi  testa  an  be  desirea  from  the  re- 
iTiHttiiler  of  the  tliree  liarH  taken  for  the 
t<>sts  Sh'iuld  any  of  the  threi-  sctx  liui'iis 
tnkt  i]  fur  tlic  fSiml  fe«t»  fiiil  In  slmw  Iho 
nNluircil  iitiysical  proper! li-s.  ilii'  t.iir^  r.f 
that  litiU  of  I  he  sijse  re|ire«enleU  h.v  the 
niKM-itncns  shall  be  rejfete*!.  When  hars 
are  pnrcbased  in  the  heat-treated  coudl- 
tioa,  t«at  anacliBant  ahalt  l>e  cot  (rom  tba 
taaat-treated  bar. 

Ddiensiuxs  AM)  Tou:BAxrE8. — 8.  Tha 
dlnMDsioDs  and  toleraneuH  xhall  t>e  tboae 
given  In  the  Speciflcatlon  3S11. 

DBi.n-EKT,  Packing  asu  Siiippiso. — 7. 
(a)  The  bars  may  be  lielivercd  In  ttie  aii- 
Oealod  or  In  the  henf-treatwl  cnndilloD. 

(ft)  Thi'  liars  nhall  In  general  t>e 
);r'HiiK-«l  In  ImndU'-i  welRhlnK  not  more 
thiin  "J.Vi  lb.  (113.4  kK.),  unless  otherwLw 
atfrci'<l  I'Otwoen  manufacturer  and  por- 
ehaser.  The  beat  number  and  the  I.  A. 
8.  B.  steel  aerial  number  abaO  be  plainly 
marked  on  a  oHtal  tag  attached  to  eacn 
bundle.  If  bar*  are  not  so  ^uped  and 
tniDdled,  each  bar  shall  be  plainly  uarke<i 
witb  the  beat  number  and  the  L  A.  &  B. 
atad  aerial 


ffta  from  acale  and  ptta;  mBt;f  and 

scraped  wire  will  not  be  necepted. 

PlIVSIl  Al.  rHOl'CKTIEM  AMJ  TESTB.— 4.  A 

ilruil  soft  wire  l.<>  not  il<>.sir(sl.  In  order  to 
(li'tpft  wire  of  till*  kind,  one  to  thrw 
SiimpleM  shall  be  He!e<")etl  from  (»ach  lO.OtX) 
1 4,r>:!(>  kK.  I  or  li  ss  sutmiilK  il  for  Insjieir- 
llon,  ami  a  t«»'-t  mmli-  fi>r  I'li'iientlnn  im  a 
iiit'^i'  li'UK'b  iif  10  in.  ( iVt  nun.).  When 
two  or  more  samples  show  an  elongation 
greater  than  0  pw  cant  tba  wlia  abail  be 
ri'jected. 

Pmawamwa  am  TmKUMCta,/—^  (a) 
All  wire  for  (bia  porpoae  riiall  bave  tbe 

8lre  speelfled  on  orders  in  decimal  parts 
of  nn  inch  (or  millimeter).  The  wire 
*hall  be  supplletl.  insiKH'ted  and  reiMtrttHi 
in  the  i>ame  manner. 

(&>  Grj-at  accuracy  in  (jaKf  !.<«  not  npc 
ossary.  but  no  wire  varylnB  more  ttiaii  .". 
per  ("eut  p!u>t  or  minns  shall  hf  m niitcil. 

DlXlVEBY,    I'aCKINO,   A>      .Suri'MFNT.  'V 

(a)  Steel  wire  for  use  in  a<'<'fyli-'Ue  weld- 
ing tihali  be  fiirninhed  in  colls  or  straight- 
ened and  cut  to  leuKths  as  re^juired. 

{by  It  not  Sunlabad  In  coUa,  tbe  wire, 
atralicbtmed  and  cot  to  SB-ln.  (014  mm.) 
lenjfth.  xitn^  or  minus  1  In.  f25.4  mm.), 
."hall  tu  1  .u  k.-d  in  bundles  welghins  from 
SO  to  75  lb.  (LUm  kg.  to  34.02  k»)ea<!band 
securely  tied  with  two  or  acca  wire  banda. 


la 

Oarboo,  not 


OhfimlM  eomfOtiUon  of  wtvniiMri  attoif  ataela, 


NICKEI,  .STKi:i,>. 


Kumber. 

SS 

o.as-o.to 

•SO-  -Sf 
.a»* .» 

Pbonhomi, 
nasttMm. 

Sulnhur. 
oisiriiem. 
0.01S 
.OlS 
0.4S 

NmM. 
S.aS-8.7S 

a.tt-«.n 

:S::S 

o.on 

:SS 

MICXBtrCHROMIUM  CrrBBLS. 

Number. 
3130 
3130 

CartMn. 
O  .IM)  25 
.25-  .3S 

0.30-0.60 
.fiO-  .80 

Pbotithom*, 
tnaximuiL 
0  040 
.040 

Sulpbur, 

IWftTTfBlfflfli 

•.ots 

.048 

l.OO-l.JiO 

Chromium. 
0  46  0.7i 
.46-  .76 

.18-  M 

.a»-  .00 

.OM 

.04S 

1.C04.II0 

.00-i.as 

nn 

.10-  M 

.a»-  .as 

.ao-  M 

.46-  .7B 

.WO 

jm 

:SS 

s.THi.as 

S.fB-8.X 

.S-  .OS 

.10^  .OS 

MM 

.!»-  .as 

.»-  .ao 
.15-  .«o 

Ma 

.OM 

.016 
.010 

S.16-0.7S 
0.a8-3.7S 

1.1S-I.VS 

i.as-i.Ts 

GBKOMIUM  VANADIUM  STEELS. 


Nun>t>«r. 

CI20 

eiao 


CaH>oa. 
O.IM)  25 
2&-  .35 


(J.3O-0  I.* 
50-  .80 


mjiTtmum. 
0 ,  '  HM 
.040 


Sulphur, 
maximum. 
0  045 
.045 


C!:romnim- 

o.w  o.yu 
.ao-1.10 


Vaoadiuxti, 
minimum. 
O.IS 
.15 


Wbeo  electric  or  cradbla  fomace  steel 
ia  aiiadfled  In  ttw  order,  tbe  maxtanom  al- 
knnible  percentages  of  pbospboros  an<i 
■nlpfaiur  mOdTt  at  the  option  of  tbe  pur- 
chaser, ba  limited  to  0.03  per  cent 

3Si»-Sjae<ffeaciww  fvr  hmt  at  Stml  Win 

Oe^veral. — ^1.    me  general  apedflca- 
tloDs.  lUl,  shall  form,  according  to  dielv 
ilkablUtjr,  a  part  of  theae  qiectflca- 


« — 2.  (a)  The  material  from 
which  Qie  wire  U  manufactured  shall  be 
mnde  by  any  nvrvni  proceaa  "  Oenulne 
Norway  iron"  wHI  be  accepted  for  Ika 

purpose. 

<bi  The  iron  or  steel  shall  conform  to 
tbe  following  chemical  analysis  :  CartHm, 
not  more  than  COS  per  cent ;  manBane-w, 
not  more  than  0.ir>  per  cent;  sulphur,  not 
mon-  than  II. 02.'  i><  r  cent;  pboaptaoma,  not 
more  than  0.(rj  \„t  <-('rit. 

WO!IKMA>SniC     AND     FlMSTI,     '.i.  Till' 

surface  of  the  wire  shall  be  smooth  and 


ic)  .\ll  huniiles  shall  be  burlapped  all 
oviT  for  shipment,  and  shall  be  marked 
«itli  a  nii'tul  ta>c  contuininK  the  name  of 
the  nianiifaclui-<-r.  the  sIkc,  length  of  the 
contents,  anil  tlio  ins)x'ftlou  mark. 

I.N.srEtnoiN  A.>D  Rejbctio.v. —  1.  Inspec- 
tion for  tcage,  flnlah,  and  chemical  analysis 
shall  be  made  on  thla  wire  before  cutting 
It  Into  straightened  lengtha.  OCbe  wire 
■hall  then  be  ent  to  lengtht  and  anbaa- 
qvent  optional  check  lng>ectloa  ma^  be 
made  by  the  Government  InapOOter  at  tbe 
plant  of  the  manufacturer. 


far  May  Staal 


(126.000  Lb.  Par  S«.  Ia. 

CtcNEBAL.— The  general  spedflcatlons, 
1<:i,  shall  form,  according  to  their  appll- 
cabillt.v.  a  part  of  these  spoclflcatlons. 

Matkhiai-  2.  The  material  for  tlu"i(' 
bars  shall  be  diofcn  from  ntnnne  (he  I.  A. 
S.  B.  standard  alln.v  sIih'Is  listed  tx'low. 
The  composition  chosen  shall  lie  stated  by 


ttw  maanibetvar  or 
fnrtbar  Itanltml  aa  fniloin: 
over  0.40  per  cent 

Manufactube.— s.  (a)  Tbe  atad  aball 
be  manufactured  or  at  least  flnlabed  by 
tbe  open-beartb.  elaetrlc  tmrnea,  or  ero- 
dble  iwoceaa 

(5)  A  sufficient  discard  aball  ba  made 
from  each  innui  to  secure  freedom  from 
piping  and  undue  segregation. 

(e)  Tba  bllleta  flmn  which  the  bars 
are  made  are  to  be  rongh  turnetl  or 
chlppeti  to  remove  all  surface  defects 
%viiirh  ndgbt  produce  nnemn  In  the  flnlabed 
I  Mr.   No  undMcattlag  In  cbipping  will  be 

allowed. 

Hritl  Trintnunt. —  {<i\  The  steel  manu- 
r.K'tiirer  shall  state  tbe  beat  treatment 
ri'<'oniniende<i  to  glva  tba  physical  proi^ 

iTlie.s  siiecltlf*!. 

(I  I  If  tile  !i;ir.s  lire  furnished  In  thi- 
heat-trealt^  euiijitloii  and  the  iih.iviini 
tests  .show  that  the  heat  In  almeM  l.ns  ii.  t 
ln'cn  eorrci't.  the  bars  uia.v  be  re  1reiitL'<l 
at  the  option  of  the  purchaser. 

\V<»RKMANSIln'     A.Nn     FlMSII.- -4.  tfit 

The  bars  are  to  be  sound,  cttrnmert'lully 
straigbt,  free  from  pipes,  iuiw,  cracks, 
twlalB,  Baama,  and  damaged  onda.  and  are 
to  bava  a  workmanllka  llnldi.  They  are 
to  bo  onlfbrm  In  quality,  within  the  stipu- 
lated marglna  of  manufacture,  capable  of 
being  tanad  and  threaded  readily  and  of 
takbig  a  good  flnlab. 

(ft)  .\ny  article  may  be  rejected  be- 
cause of  injurious  defects  or  faults  In 
manufacture  at  any  time,  uotwlthstanilinR 
that  It  has  previously  passed  the  phyKlcai 
and  chemical  tests;  It  sbnti  he  returnwi 
to  the  manufacturer  at  the  hitter's  ex- 
pense. Thla  clause  shall  not  be  taken  to 
ni  idy  to  mateilala  fabricated  after  eZ' 
port. 

PUVHII  AI,     Pliill'FRTIKS     A.NU     Tf.STS. — ."i. 

(rti  The  Iwrs  shall  have  the  followliij; 
physical  properties: 

TcnMle  Te»t.—(h)  Minimum  tensile 
Btrengib,  iaS,(NO  lb.  per  sq.  In.  (87.88 
kg./mm.*);  mlntmnm  yield  point.  96,000 
lb.  per  tq.  in.  (OaTO  kg./mm.*) :  ninlmnm 
tiongatlon  In  2  In.  {ViA  mm.)  (or  pro- 
portional gage  length),  17  per  coit;  atliil- 
mwn  reduction  of  area,  50  per  cent. 

Impact  T<»t. —  (c)  When  impact-festinu 
mneldnes  of  the  iKcndulum  tyi>c  are  avail- 
able. (eH(s  shall  |.e  carried  out  if  required 
til  di-rerniine  the  si>eelllc  impact  work  of 
niplure  in  fiHtl-jMiund.'?  (or  kilofrram-me- 
(ersi.  Itcsult.s  niarkwUy  lower  than  the 
average  for  tiilu  tyix^  of  material  will  be 
suliielent  cause  for  further  investlication 
(or  reheat  treatment)  of  the  material. 

S'h'tiriu  of  Trst  apiiHrnCM. —  (d\ 
Threi-  bars  of  eaiij  size  rollcNl  from  a  heat 
shall  be  taken,  and  teat  piec«<«  prepared 
in  accordance  wltb  (be  I.  A.  B.  B.  stand- 
ards. Bacb  teat  ploea  and  tbe  bar  tnm. 
which  It  Is  cut  Oball  be  stamped  wlfb  an 
IdentifyUv  Binnber.  Should  any  of  the 
test  piecea,  after  b*>inK  hcjit  treated  in  tbe 
manner  recommen<lcd  by  the  steel  manu- 
facturer, fail  t(i  show  the  j(reserlt>cd  phys- 
ical proiK?rties.  new  test  plcci>s  slinllarly 
identiflr'<i  shall  be  made  from  the  same 
thre<'  bars.  At  the  option  of  the  pur- 
chaser the  steel  manufacturer  may  rec- 
ommend a  different  heat  treatment  fur 
tba  aecand  aet  aC  tart  ^admanii  and  to 
tbat  end  ba  may  make  aodt  taota  aa  be 
deairea  Crom  tbe  remainder  of  tba  tbrea 
barn  taken  for  tbe  teat  Sbonld  any  of 
the  three  specimens  taken  for  the  final 
teats  fall  to  show  the  required  pbyalcal 
proiHTlies.  llie  bars  of  that  hent  of  the 
bIzi?  repre?ietite<i  liy  the  specimens  sliull  Ue 
rejected.  Wlieu  liars  are  |inri  li;iS(Hl  in  the 
heat-treated  condition,  test  spe<imeii8 
shall  be  cut  from  the  heat-treated  bar. 
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Oiiumioiia  AUD  Tpuuhom.-^  The 
dlntmioM  and  tolcmooN  tball  be  thoM 
glrai  ia  a*  Speeiflcatloa  SSli. 

D«3,ivr,Ky,  Paokiro  ahd  Shippino. — 8. 
(•)  The  liars  may  be  delivered  iu  the  an- 
nMled  ur  In  the  heat-treated  condltloD. 

{b)  The  ban  shall  in  feneral  be 
grouped  in  bundles  weighing  not  more 
Chan  2S0  lb.  (113.4  kg.),  unless  otherwise 
agreed  botwe<^n  niniiufucturpr  nnri  pnr- 
(inwr.  The  la-at  iiiimbpr  and  the  I.  A. 
S.  H.  sicol  siorlal  niintKT  shall  (h'  phiinl.v 
iiiarkfd  ou  u  uietal  tag  attache<i  to  each 
bundle.  If  bars  are  not  80  tprouixHl  and 
iNUKlled,  each  bar  riwU  be  plainly  marked 
with  the  heat  nnmber  and  the  L  A.  8.  B. 


CkemiMt  eomptutUmu  of  atiMiard  Mug  aleelii. 


KtOKBL  RBSbB 


Nunbcr 


CaiiMm 

o.i»-  .as 
.90-  .ao 
.sft-.  as 
.ao-  .40 


Pboapbeiut. 

DUOUBHUl   

d:aD=T«o      o.o«>  o.Ma 

.ao-  M  .040 


Nickel 

3.25-  3.73 
3  .2S-3  75 

3.26-  d.7S 
3.3ft-3.75 


NICKSI.«HII01III)M  CTBBU 


3130 


3330 


Carbon 
0.25-0  .'io 
.30  40 


.10-  .30 

.25-  .34 

.10-  .20 
.3fr-.  3S 


0  5O-0  .SO 
.'O-  .80 

..TO-  ,fiO 

4>  .7,-, 

30-  fsO 
.30-  tK> 


DiositboniA.  Sulphur, 

mftximuEn  maximum 

0  040  0  044 

.040  .043 


.040 


04O 
.040 


.(HO 
04O 


.045 


.04.'^ 
.04& 


.04S 
.046 


Nickel 

1.00-1  M 
1.00^1  50 

1  50-2  00 

2  7.vr( 

2  75-3  25 

:).25-3.75 
3.26-3.76 


CHRUMItM  VANACIUU  STEELS 


Number 

ei3o 


0.2j-«.35 


o  .UM)  80 


.010 


WbfU  electric  or  cniollilf  furnace  Is 
qtecllled  ill  the  onli-r,  the  uiaxiiiiuiu 
lowable  t"'f< <  f  i>h"Mi(horu8  ami 
oolpbar  iom.''.  ;ii  ih'-  "piiou  of  the  pur- 
chaser. Uf  limited  l"  O'lii  |"  i  ■  i-lit. 

iSl'— Specifications  tor  Mtt-i  U  ire  for 
Electric  H  elding 

liEXKBAL. — 1.  The  u'oupral  >|ieciflcB- 
tlons.  IGl,  shall  fomi.  mi-ordluji  to  their 
a(i|illi'ablllty.  a   l>art  of  the.Ke  siieciflcn- 

.NlAitin.M (i>  Tlie  inuteriul  from 
which  tliL'  ulr>'  i-  iiKiiiurMcturtHl  ahall  be 
mnde  hj"  any  a]>|ir<iveil  pnx-i'ss. 

(6»  The  I,  A.  S,  B.  Hiandard  steel  No. 
lOlS  shnll  be  used ;  a  carbon  content  of 
ftom  0.13  to  0.1  s  per  cent  Is  desired. 

WuBKMANSUir    A.NO    FlNISB.  —  3.  (a) 

BIwtrie  weldiaR  wlie  tfiaU  be  of  the  qnal* 
itjr   and   dntsb   known   as  "Brttftt," 

"  BrlKht     Hard."     or     "  Soft  Fllllalt.'' 

"  Black  .\nnealed  "  or  "  Urigbt  Annealed  " 

wire  shall  not  lie  stipplitNl. 

(hi    The  surface  shall  lie  free  from 

-••Mil-.  ilni.>.  it«[i|MT,  or  other  metals.  \ 
iH...|.  i:iii  <  i  ;itiii_'  (if  rust  or  of  lubricnnt 
iisi-d  ill  till-  'h  inv  ini:  of  the  wire  N  per 
missihle. 

rilVSll  Al  I'lllUMtlUS  ASn  Tk-sts.  -1.  .V 
-..I'r  w  iiv  i-  :i.it  In  order  to 

detect  wire  of  tliis  kind,  i  roni  one  to  three 
■anipi)>^  Khali  lie  si  lrs  fe<i  from  each  lO.iXHi 
Hk  (4."Kl«i  ku.  I  or  less  sul>mltti-<t  for  Iusirm  - 
tloa.  and  a  teat  made  for  eioogatkm  (in 
t(>n«l<m>  rtrer  a  rs^  lenxtb  of  10  In.  (S&i 
mm  t.  When  two  or  more  inmplea  Ohow 
ail  eioiiKatton  greater  than  S  per  cent  the 
wire  sliall  be  rejected. 

Duiisxsioxa  A5b  TouBAXcsa.— S.  in) 


All  wire  for  this  purpose  shall  have  the  produce  smmx  tu  the  finished  bar.  Ko 

alSB  epeclfled  on  orders  In  clei-linal  parts  undercuttinii  In  chlpplnti;  will  be  allowed, 

rtf  an  inch   (or  uilllimeter>.    The  wire  Hi  nt  Trr'tlin'-nl.  -  ul  i  The  steel  manu- 

shall  be  supplied,  Inspected  and  reported  facnirer  shall  state  the  heat  treatment 

in  the  same  manner.  reKniiineiulcd  to  give  the  pbyateal  prap- 

(bi  <Jreat  nccurscy  in  trsKe  i.s  not  nee-  enies  ^pecllled. 

e^sury.  hut  no  wire  varyliij;  more  fhaa  :i  n  >   If  the  bars  are  furuisbed  In  the 

per  cent  plus  or  minus  shall  be  acx-epted.  heat-treated  condition  nn<l  the  jihy^lcal 

DcuvEKY,  Packing,  and  Shippino. — 6.  show  ttuu  the  heiu  treutu»-ni  has 

(a)    Stwd  wire  for  use  In  ele«trli'  weld-  't-eu  correct,  the  (>iirv  may   be  re- 

inu  shall  be  furnLshed  in   oils  or  straight-  treated  at  the  option  of  the  iiurchaM-r. 

ened  and  cut  to  lengths  as  re<iulr«l  W0JUCMAX8HIP   AKD   nNl8U.--4.  (a) 

(In  If  not  furnishe<l  In  c«ilis.  the  wire,  Th*  bar«  Me  to  be  sound,  oamBMTClaDr 

straiRhtened  aud  cut  to  .'MUn.  (»14  mm.)  straight,  free  from  pipe*,  lapa.  cfack^ 

lengths,  plus  or  minus  1  in.  (lSi.4  mm.),  twists,  seanw,  and  damaged  ends,  and  an 

shall  be  packed  In  bundle*  weigbiuK  from  '•"^e  «  workmanlike  finish.   They  are 

60  to  78  lb.  (SS,d8  kg.  to  84/08  kx.)  each  ^  uniform  in  qnalltr,  within  the  stipn- 

I                      .   ^ .  I        -I     .  ,     —  , ,  lated  margins  of  manufacture,  capable  of 

being  turned  and  threaded  readily  and  of 

  taking  a  good  Onbifa. 

(In  Any  article  may  be  rejeetp<i  Iw?- 
•■nuse  of  Injurious  dete<-ts  or  f:!ulK  ir 
niinntfiii'fure  at  aii.\  (Ime.  mitwKhstandinff 
lhar  It  has  previously  passed  the  physical 

CMtahua  „,„j  i-iiftuical  tests;  It  shall  be  returned 
tl'**  manufacturer  at  the  latter's  ei- 

  ]H'ni<e.    This  clause  shall  not  be  taken  to 

  apply  to  materials  fabricated  after  export 

PiivsicAt,  PMOPemss  and  Tests. — 6. 
on  The  bars  Shall  bare  tbe  trttowlng 

— — ^  physical  propertlce: 

c'hremiua.  TentUe  Test.— (6>    Ulntmun  tcnalle 

0  45T7T  strength,  150,000  lb.  i»er  sq.  to.  (105.46 

.45-  7s  kg./mm.') :  minimum  yield  point,  USyOOO 

90-1  25  ^  (80.8B  kg./mm.*) ;  mtniaiiui 

elongation  in  2  In.  (50.A  mm.)  (or  pio- 

7<i-  »,i  iiortlonal  gage  length).  14  per  cent;  mlnl- 

.<0-  95  ninin  re<luctlon  of  area,  45  par  cent. 

}  25-1.7.}  i,„pii,  t  Tmt.—  fr)  When  impact-teatliig 

1.26-1  >d  ninchines  of  the  peiniiilum  type  are  arall- 

—  aide,  tests  shall  be  carried  out  If  re(iuire<l 
to  deterinilic  the  sjMs  jtli/  Itiipaet  work  of 
rupture  in  foot-iK'niids  (or  kHonrani  uie 
lersi.    Results  lunrkedlv  lower  than  the 

m°u^"m'  average  for  this  type  of  material  will  be 

b  15  aufflrient  cause  for  further  luvestijratlon 
for  reheat  treatment  1  of  the  material. 

and  se<urel.>  til.l  with  two  or  more  wire  -/^^i.  /['/'''."r "J": 

I,  Tliree  baiaef  each  auMj  roii.-d  from  a  heat 

■      ■                                        ,    ,,  shall  be  taken,  and  teat  pieces  prepared 

(CI  All  bundles  shall  be  l.urlapi»-d  all  )„  accordance  with  the  I.  A  8.  B.  stand- 

over  for  shipment,  and  shall  lie  marked  ^rds.   Each  lest  piece  and  tbe  bar  from 

«  lih  a  in.  la!  tag  containing  the  name  of  ),  |,.  ,,,„           |,p  stamped  with  an 

li.e   nii.nuraLturer.    the  size,    length   of  ideni Ifvlni:  number.    .Should  any  of  the 

.oiirriiis.  aud  tile  liispeetlon  mark.  „.^,            ,.,fi,.r  t.rtiiL'  heal  fre.ifwl  In  the 

lNNi'i:irio\   \Mi  iti.iti  TioN ,   -7.    In.siiec-  iii.iiiIht  re.-oni  meiiili  d  li.v  the  steel  manu- 

tion  for  ^a;.'e.  (ii.isli,  juiil  c'licniieal  analysis  faeturer.  fail  to  show  the  iires.-rilMsl  phys- 

sbiUl  lie  iiiadi-  on  this  wiv  hefoic  eUltiUg  leal  propel  lii  s.  new    Irsl    pieii-s  sliiiilnrly 

it   into  straiRhtened  lengths.     The  wire  lilentifle<l  shall  be  uiaile  from  the  same 

shall  then  he  cut  to  length,  and  subse-  three  bars.    At  the  option  «>f  the  pur- 

iiuent  optional  check  in8i>ectlou  may  be  chaser  the  steel  manufacturer  may  rec- 

made  by  tbe  Goverameiit  iiupeetor  at  tbe  ontmend  a  dllllerent  beat  traataeiit  ft^ 

pUmt  of  tbe  auuralbcttirer.  the  aecond  set  of  teat  speetaMoa.  and  to 

  that  end  he  may  make  such  tests  as  he 

lor  AU»f  StaA  Btn  mtd  desires  from  the  remainder  of  the  three 

BttttU  '"'^•'n  for  the  tests.    Should  any  of 

"ZZZTf.           IS. "•  tests  fall  t<i  show  the  re<)Ulred  physical 

SSStabuity.  a  SS?V  uJel!?'eSdflSJ  j|^^^^r.,p^->'«' tl.e  spe^^^^ 
tkma. 

The  material  for  these  I'lMtvsmvs  and  Toi.rR.vNcEs— «.  Tb« 

bars  .shall  1m-  chosen  from  among  the  I.  A,  '"••"•n''-'i:s  .mi,.!  tolerances  shall  be  tboee 

S.  B.  standard  alloy  stwls  Ustod  1k-1ow.  ""'  •"'l«'<'ifi<-f  tb:'n  .3Sn. 

'ITie  composition  ehoM-n  shall  he  staled  by  Pkuvkuy.  r.»<  kinc,  and  Siiippi.ng.— 7. 

the  niatnifacturer  or  contractor,  aud  la  (a)  The  bars  may  be  delivered  in  the 

fuither  jlintii^i  IS  foUowa:  Cwrboo.  not  annealed  or  In  tbe  heat-treated  condition. 

,.M  The  steel  shall  J^^/^f  lSSle^%gSn/^<S 

he  manuiactured  or  at  least  finished  by  „,„„  o-„  „.            ktr.).  inlew  otherwis,. 

the  o,«  i,-iiearth  electric  fbmace,  or  cm-  ,,.,.,.,.,1  u..,„.,..mi  manufacturer  and  pur 

I"""<-'-^^-  elriv,  r.    The  t  eal  iiumher  and  the  I.  A. 

ffii  .V  sullieient  disenril  sh.ill  I  f  made  S   r,   -•.  ■  I  s,  ria'  iiurnhor  shall  be  plainly 

from  each  iiim-t  to  secure  freedoiu  from  mail,..!  .q,  a  iiiil.i!  (as  attached  to  eacii 

piping'  and  umhie  •.e:ii<^i:ntl<in.  I  iitnile     If  Ilh-  are         so  pTotii«il  and 

(c)  The  billets  from  which  the  bars  are  hun<lled.  eaeh  i.nr  shall  be  plainly  marked 

made  are  to  be  ven^  turned  or  ctilpped  with  the  bent  numlter  and  the  ll  A  8.  B. 

to  remove  all  aatface  defects  wbicb  might  steel  serial  numlier. 


flulpliur, 
BMnmiun 
0.O45 


(■hr.-.,i..(iiM 
O.Sl.l  I  lU 


Digitized  by  Google 


15,  1917 


AVIATION 


3U3 


Chcmkal  eomi>o»Uton»  «/  «faiMf«ni  alloy  cleef*. 


MrKi:i.  M  i;i;i,s 


2335 


0  L'lM)  '.W 

2.'-  .•i:. 

.30-  .40 


(1 


Mnlljl:*!!' 

jit  so 


I'iioBpJiittun, 
«i>«tiiiiiii]t 
tl  i>U) 


?*ulphur. 
ttiuxiniuiti 
0  (  M  'l 

im:, 

<H5 


NIeM 

3  23-3.73 
:i  2.>  3  75 
3,25-a.75 


Cbronutuu 


NiCKSM-'MJlUMlUU  ttTKXILS 


Nunbtc 
8130 

ms 

lUO 

Caiboo 
0.35-0.38 
.»-  .40 
.3S-  .48 

Mum 

0.80^1 
.80- 
.8»- 

■■tabor. 

HUM 
i.<ift-i.ao 

l.0O-t.SD 

Chromium 
0.48-0.78 
.48-  .78 
.48-  .78 

MMM 

1.80 
.80 
.80 

nMUMnuB 
0  040 
.040 
.040 

0.048 
.048 

.048  , 

aa» 
am 

.» 

.30- 
.30- 

.80 
.80 

.010 
.010 

.048 
.010 

1.8O-3.0O 

l.SO-3.00 

.00-1.25 

90-1  25 

xsno 

XSM 

.IS-  .38 

.38-  .48 

.48- 

.44- 

.78 

.75 

OM 

040 

.048 

.045 

2.75-3  25 

2  7.V3  25 

70-  1»j 

TO- 

»» 

.25-  3* 

rts-  4.> 

;«>- 

60 
«0 

040 
.040 

.Ol.l 
04.» 

3  25-3.75 
3  .2.5-3  75 

!,2.Vi 
1  25-1  75 

X3M0 

.3*-  .44 

,3i>- 

fiO 

CVM) 

(Hn 

4  00-8.00 

1.00-I.SO 

.NuakMT 
0130 
•140 


CaibQB 

0.28-0.38 

.35-  .48 


(  HHo.MIt  .M  ^  A.V.ADH  M  jJTEELS 
J*twHtplMiriM. 


O.SO-O.M> 

.80-  .M> 


0.010 
.010 


0.018 

0.048 


0.80-1.10 
.80-1.10 


Wli»"ii  tOi'i'Iric  <ir  •  rii''il>!i"  fiirii:i' c  -'i-cl 
is  siH"  iliiHl  ill  till'  "rilri'  lli>'  iiia.Miiiinii 
allowalilf  iHTifiiiJiircK  ni  i>li<is|>liiiruK  iiml 
ntltihar  may,  at  ilie  optiou  of  tbe  pur- 
cluuer,  b«  limited  to  O.oa  per  cent. 

3S6—Specificatiinu  for  Alloy  S(«<l  Bvt  mti 

BUUts 

(175,000  I.t>.  I'cr         In.  TWMUt  8ueiifUi> 

G».xKK.\u  1.  Th*  flencn]  apedlkn- 
tiling,  ICil,  Bbiill  (orm.  accordlox  to  tboir 
upiillotbUity.  ■  port  of  tbcae  apecUtca- 

MAxrRHi.. — -.  Tin-  nialortal  for  th•■^' 
liinN  nIiiiII  lie  i-liiis<-ii  fnaii  uuiuiig  tlic  1. 
A.  .S.  H.  st.-iiKlnnl  iilloj  -twl.s  llstt-il  l>r 
liiw.  Tlii>  (.■iiiiiiuisillnii  chiiseu  shall  lu- 
.»i;ii.  il  liy  tlip  iiiiiiiufiii  luriT  or  couirui  lui . 
JUKI  i.<  fiiitlKT  limittNl  us  follims:  Cjir 
boil,  mil  eivcr  ti.4.">  pi-r  <-<'iil. 

MA.NtrAnrwB. — 3  ta)  Xbe  stwl  .sUbII 
be  maniifoctared  oc  at  l«i«t  ilHMwd  by 
tbe  open-beortb,  eloetrlo-flimioee.  or  ^rw\- 
blp  prfx'pss, 

{I)  \  stlfflrlmt  discard  oliiill  Ik-  rii.iii- 
from  ini  li  liiL'.'t  '-<>  w'cure  frci'ilom  fnmi 
plpiii::  I  I' I  ni  -i'v;r«';;iUi<iii. 

(ri  Tilt'  liilli'ls  from  ■wlii'-li  tlu'  l«n's 
oil'  iii:iil<'  ;iii'  tii  III'  iiiiiirh  tiirnnl  or 
<"lii|ilH'il  to  rt'inovi'  hII  suifni'e  di-ft^'t^ 
which  iiili;ht  |irfKln<-i'  st-iims  in  the  fiiil^In'il 
bar.  No  uiulercultiuK  in  chippiuK  »ili  Ik- 
allowed. 

Bmt  SVeolmoitf.— «)  The  steel  manu- 
tMtvrer  sball  otate  ttae  iMat  trcatoMBt 
momai«iuled  to  gtve  the  pliTStail  prop- 

•rthw  Rppolfled. 

(«)    If  the  lijirs  are  fiirni.'iheil  in  th«' 
lienf-tfnlef!  r<inilil imi  nml  the  phy^iical 
tests  -Ikiw   ilmt  till'  hi-iii  'reiilinent  hn-' 
not   lit'i'ii  iiiriirt,   till'  hill's  intiy  lie  ri' 
trcjiteil  :it  the  optinii  "f  the  luirehn.ser, 

WOKKM.W.illli*     AMI     FtNISH.  4.  ini 

The  Imrs  lire  to  lie  •ii.miil,  eoniinercially 
atraiKht,  free  from  pi|»"».  lap(<,  cracks, 
twiats,  ieaioa,  and  damaged  ends,  and  are 
to  have  a  workmaoltke  flnlsh.  nwjr  are 
to  be  uniform  tn  qunllty.  within  ibe  stipu- 
lated UMnrira  of  mnnufiK'fure.  capable  of 
belnit  tumml  ami  Ihreinli  il  ii'ininy  nnd  of 
takinit  a  iro<Ml  flnioh. 

fh>    Any  !iil)<')i'  timy  he  rejii'tud  l>e- 

eonse  of  ■.hjill  i.  •ll'.i  di'fi'ets  or  fillllls  ill 
ni.nnnfiii'tiiii  al  iiti.s  litn-'.  iiotw  Ithsliiiiil- 
ln;r  Hint  II  has  pn-i  lonely  |iii-M'<l  the 
I>li.»  "leal  and  ehi'inlr.'ii  t-  si-^;  it  stuill  lie 
reiiiriicd  to  the  mnnnfnetiirer  at  the  Int- 
U'r'»  expense.    Tbls  elanse  shall  not  In* 


taken  to  apjily  to  mnteriais  frihrieated 
lifter  e.\|>ort. 

I'llY.sKAI.     I'HOPEKTtM     AKU     TESTS. — S. 

tu)    The  bars  shall  haVO  Uw  toUowlDg 

Iita}-Nlcal  properties: 


|iareil  in  aeconlaticc  with  the  I.  A.  S.  B. 
stanilartls.  Kn<-h  lest  piei-e  anil  the  har 
from  wliti  li  it  is  l  ilt  ^linri  hi'  stuni|>i'i]  with 
.'III  liii'iif  ifv  liiu'  iiiiiiil"-r,  Sliiiiitil  any  of 
tile  ii-i  |.iir.-s  :ift.i  heiii^  lii'at  tn-ated 
In  the  iiuiiiia-r  leioniineiiiied  by  ilie  steel 
niaiiiifaeturer,  fail  to  show  the  iireM  rlheil 
phyiiical  pruperlles,  inew  test  pivot's  t>lm- 
liaily  Identlflod  shall  be  mod*  from  tbt 
same  tbree  bars.  At  tbe  opthm  «C  tbe 
purehaser  the  steel  manuCactimr  majr 
rerommend  a  different  heat  treatncot  for 
the  sf-eonil  set  of  test  s|H>elinpni!,  atid  to 
that  eiiil  he  nniy  make  such  testN  ns  b» 
df^ires  friini  tln'  r-'iualtuler  of  the  three 
bars  tJiki'ti  fi'i  -h.  irstv.  Should  any  of 
the  three  SfKi'illiills  liiki'ii  for  the  Hnal 
ti'sts  fall  to  8how  till'  rtiiulreii  physirttl 
rirop<Ttles,  the  bars  of  that  heat  of  ttae 
size  representid  by  tbe  uselmHio  ataall  be 
rejected. 

Dumtaiom  txa  Tauauicn  -^  Tbm 
dlmenstoiw  and  tolennces  duOl  be  those 

given  in  the  SpedOCOtion  .tRlI. 

DCI-IVKKY.    ntCKIlTO    ANIt  .SHtmiO.— 7. 

(a  t  The  bars  may  be  delivered  lu  tbe 
amiealed  or  In  the  heat  treated  eondltloo. 

(ft>  The  hnrs  shall  In  ^reiieral  be 
t'roujMiI  in  hiiiiilli'^  \vi'lf;hiiii;  iimI  more 
than  •J.'iO  lb.  i  li;!.4  kg.  i.  unless  otherwise 
HRreeil  betwei-n  mauufacturer  and  pur- 
cliaHer;  the  heat  uumlwr  and  the  I.  .\.  S. 
B.  «t«d  serial  number  ohall  be  plainly 
marked  on  a  metal  Ur  attached  to  each 
bundle.  If  bars  are  not  so  graaiied  and 
bundled,  each  bar  shall  be  plainly  marked 
with  the  beat  number  and  tbe  I.  A.  S.  B. 
steel  eertal  namher. 


Chemhml  rompoMtotu  «/  ttoaderd  alloy  atrela. 


NtCKBL  STEEIA 


CMmh. 

Vhntftmnu, 

8Uj|ilmr. 

Nkbd. 

Chromiuni, 

8880 
S35 

0.38-0.35 
.30-  .48 

0.80-0.80 

.aa-  .80 

0.010 
.040 

0.048 

0.48 

3.38-3.75 
3.3&-3.7S 

NlCKEL<*HHOMtfM  STEEI>. 

Ntinbar. 

CatboB. 

MsacHMM. 

Pbiiwhoraa 

iiulfrtiur, 
oumuai. 

Ni«M. 

3135 

0.304.40 

0.80-0.80 

0.040 

0.043 

1.00-1.80 

0.48-0.78 

3330 
3340 

.38-  .35 
.38-  .48 

.80 
.30-  .80 

.010 
.040 

0.48 
.043 

1.50-3.00 
1  .10-2.00 

.90-1. 28 
.00-1.25 

X3330 
X3340 

.28-  .38 
.38-  .48 

.48-  .78 
.48-  .78 

.040 
.010 

,Ol5 

2.75-3.25 
2.75-3.2.' 

70-  «l 

-70-  m 

3330 
3340 

.38-  .18 
.38-  .48 

:S::S 

.OM 
.040 

114:) 
.Ol.^ 

:i  25  .1  7.-. 
3.25-3.75 

1  25!  75 
1.25-1.75 

X8440 

.38-  .45 

.30-  .80 

.040 

.048 

4.00-8.00 

1.00-1.80 

CnROMIVM-VANADIt*)!  8TEEL&. 

Nunber. 

<  '.irl.'.ii 

.Mnriicnni*»w. 

mftxiiiMim. 

maximiMB. 

ClinMniaiB. 

Vaiittcliiun. 

8130 
•140 

,1.'.  -Ci 

II  .VI  O  .Ml 

:*>  w 

0  040 

.1110 

0  (t4S 
045 

0.80-1.10 
.80-1,10 

0.18 
.18 

T' ii^il.  I'  ,t  iM  .Mliilniuiii  teiivile 
"tnt.!'!.  ii.i.iinii  111.  )M'r  ill.  1  ii.':;,o;; 
kc,  iiiiii.  .  :  iiiliiliiiiiiii  >  ii'lil  |M.iiji.  ir,<i,iHMi 
lh  I'rr  Ni|,  In.  no."i..l,">  ki:.  iiiiii.  '  .  ru-i  i- 
iiitiiii  ekOiiKntion  lu  2  in.  (50.S  iiiin.  f  lor 
proportional  gajfe  length).  11!  per  cent; 
mluimum  reductiuu  of  area,  40  per  cent. 

yail»acl  Tut^ie)  Wbeo  Impaet^tcettnc 
macfalnea  of  tbe  pendntnm  type  are  avail- 
able,  tests)  shall  be  carried  out  If  reijidied 
to  determine  the  siH-eiiie  Impact  work  of 
rupture  In  fiHitiMninds  (or  kllogram- 
nii'iersi.  Ui-snlts  markedly  lower  that! 
the  average  for  this  tyTie  of  nmli-rlal  will 
tie  wiillieient  causi'  I'l.i-  fnrthiT  liivi  '-l  Ilm- 
tloti  lor  reheat  tr«itiiiout  i  of  the  niiite- 
rial. 

.s'»7i  i'/(on  of  Test  Kpn  itnenx. —  i  rf  i 
Tliree  bars  of  each  size  rolleil  from  a 
heat  Khali  be  taken  and  test  piece!*  pre- 


When  i-Iei'trh-  or  i-ruelble  fnmnee  steel 
is  '.|„w  itii.,1  in  (lie  order,  the  niaxlinuni  al- 
lowable   I'tTretH.-iiri's    ,,r    |.f,.,s[-h..i'ug  aud 

suliihur  tiiM.i.  .11  111.'  Miitiiiii  iif  the  pur- 
ehasi'r.  be  liiiiit>'d  to  O.o:!  |»er  cent. 


Ailililionul  ni>i  riff  nit  inn*  issned  by  the 

till- 1 1,'tiiiotiii  Ainriift  ShindaHi  Bonri 
Kill  htf  prMcA  in  Ihr  nest  iatnc  of  Am- 
tns  xx»  Ano.\ACTivAL  EKoixnaixo. 

Major  Wad-«vortli  111  I.espM  Ifland 

MuJ.  t:i>or-.'  It.  W.'idsworth.  P.  S.  A., 
who  ..line  the  ili'iilli  of  Miij.  Henry  South 
has  tiei'ii  In  I'liariri'  of  tie-  l.aii'„-ii'>'  I-'irhl 
l-Al'iTiiiieiit    .^riitioti.    iv   .'It    ]iri'v,  ]||    vi  i  v 

iii'_-  :i-  rhief  iniiltiisr  at  the  Nuvul  Air- 
I'l-.ifr  Kiii'ii.(.\.  i,.';iL-iu»  Island  Nney  yar^l. 
I'hila.ielphia.  fa. 
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Technical  Reports  of  the  S.  A.  £.  Standards  Committee 


At  tbe  aarimis  of  tlie  Sodety  of  AntoomtiTe  Enfineen. 
Ananantioil  Studardg  CommittM,  hold  on  Sept  80  and 
Oet  1  at  the  Snnaa  of  Standndi,  ■  Dtgonber  of  itandaidt  for 
airplaiM  fittiogB  was  reported  and  diaeuascd. 

the  BMetingr,  whidi  wns  railed  at  the  reqaeat  of  tbo  Aireroft 
Production  &ar<l  of  the  Council  of  National  Defanaa,  waa 
opt.<ned  Suruluy  with  ('.  F.  QaskaoBi  geoaml  uaiiivor  of  the 

S.  A.  E.  in  the  t  huir. 

A  general  lulk  on  nin  rnft  stat.danls  un-  niailc  by  Howard 
C.  Coffin,  rhainnan  <it  thf  Ain-rat't  !'n>ilu.  liiMi  lUianl,  Sub- 
fiommittw  a!»-Hi^'iji[if[,i>  swrv  tfn-ti  out  ai.'l  thf  rm-etiaj 

broke  U[i  into  ihc  s'-ish/ns  of  thf  ^i'\(  ral  ^ll^-^■llrrllllitll■^■s. 

On  Mou<lay,  t  hiuli>  M  Maiil\  ni  tin-  i  ur'ti>v  (  niuiiaay 
0|K)nK«l  tli«>  mwtiiitj'  and  calU-ii  lur  n  pifrlK  as  c-hairniaii  ot'  tho 
St-asion.  M.  W.  lia;il<s.  ^lalllhlnl^  uiana^Tr  ut  thf  S.  A.  F... 
mnilf  his  rfport  aif  l  iiKMistrii  m  tlif  t ransai-I ot'  thf  business 
of  llii'  I  I 'iiiriiilti'^-s  ri'|iiirl  ill;:. 

DunuK  the  si-&siuuh  ut  the  Bureau  ui  Staudorda  the  Society 
of  AiitoMuttivc  Kn^intNTK  AiTDuautical  sinndavdhi  Coounittee 
lecommended  the  I'ollowin*;  stnuilards: 

Airplane  atick  eontrol,  ainilane  wheel  control.  Ball  and 
roller  hearinfTB,  dip  ends,  clevis  pina,  cotter  pin£.  Engine 
MupporU.  Ferrule?!.  Loopa  (iice  Wire  Ends).  Magneto 
dimensions,  -i  an<l  ii-<-ylinder  eugineBi  tnagneto  dimensions, 
8  and  l'J-eyliu<ler  en^inca.  Uaririny  ok  pipe  lines.  Measure- 
menti,  Eogliab  decimal;  ineaaaroHMttta,  gage  nnmber  elimi- 
nation. Propeller  ahaft  end.  Scmn  and  bula  (for  engines), 
aerewa  and  outs  (for  aixeraft),  aerewi  and  bolts  (for  aireraft, 
plain  hBZ  head),  aorem  and  bolta  (for  ainmfk,  ball  hex 
twad),  asrews  and  bohi  (for  alroraft,  Castle  kex  ant),  arrews 
and  bolta  (for  plain  bidl  hex  nut),  aorewa  and  bolts  (for 
Castle  ball  hex  nut).    Sharkles.    Spark  plug  shells. 

Teat  specimens,  round  tension;  t.-sl  specimens,  (!at  tension; 
test  speeiQjiMis..  i^rny  oa-st  iron,  niohlin;;  speciiuen ;  test 
Hpet'imeii,  gTny  cist  iron,  l^'sl  sptvimen ;  test  HpiH'imens,  ^lock. 
!>teel,  carln  ri  :-:-'-r\.  >.  rew  stock;  steel,  l  a  t  i_  Ji d  ;  -ict-l, 
nickel  chmriiiuin ;  st.-el,  ehromiuni  vanaiiniiu;  steel,  silieo 
manganese,  steel,  nickel  sto-l .  licit  treatment.  System  of 
mexsurenictit  (kc*'  .Mi  asiireiiient.s  i  .  Thimhles.  Throttle 
leMTs.  Turiibucklrs.  Wjrc  and  cable  fuA^.  iouikI  wuc;  wire 
ami  cable  ends,  iioii-llejiibie  cable,  and  wire  and  cable  ends, 
exible  cable 

The  followinpi  standanls  were  recommended  to  the  Society 
of  .Vutomotivc  F.iit^ineers  by  the  .Aeronautical  Divi.-iion  : 

Kadiator  and  jacket  eonnc<-tion,  hose  elamp;  reels  for 
aircraft  wire;  specilication,  testing  and  inspection,  and 
tensiou,  wire  and  cable;  high  strength  steel  wire,  19  non- 
tlcxible  steel  wire  cable,  7x7  flexible  atsel  win  oaUa  and 
7  X  19  extra  flexible  ated  wire  cable. 

Thase^  bowover,  bavo  not  yet  been  approved  by  Hie  Society 
of  AntoaiotiTC  EngineerB  aa  a  whole. 

Work  now  in  progress  by  Aeronantieal  Diviaioa  of  the 
8oeie^  of  AntomotiTa  Enginecn  iadndaa  tbo  following. 
Reporta  on  tbose  preceded  by  aa  aateriak  (*)  wars  made  at 
tbe  rsoent  meeting.  The  number  in  parentheses  foUowlqg  an 
item  indicates  the  percentage  of  work  now  completed: 

'Dope  and  vann-li  iSi)).  Engine  mtntion.  Engine 
testing  forms,  *  Kiiiriiic  wci<^ht  sp«"<'iliealions  iHO).  *  Ulue 
(11,1,  heat  trcaliiK-iii  <it  t-aiiic  j(iiiii>.  Hainl  air  |iii!iii)s,  inspec- 
tion metlii>il«.  Wire  eiui.--,  si  n  aiii-liiie  w  ire.  .Maclime  gun 
tiioiinting.  -Marking  spark  and  tlirotlle  lovers.  Nomen- 
clature. *  Fipe  tittiiisrs,  file!  (T'O:  pipe  (ittings,  oil:  pipe 
tiltiiipi,  air.  *  l'uiit<i<in  li^l;ll•f.'^  i  7')  i .  *  Propeller  hub  luck 
(ittings.  Propeller  hub  rating.  [iropelliT  slr»-ss.  *  Hadiator 
and  jacket  contieelion,  hos4'  ("5i.  'Safety  belts  iT.'j). 
•Screws  and  bolts,  eye  bolts  (!•(>);  screws  and  bolts,  fine 
threads,  small  and  large  diameter.  Screw  thread  gages. 
•Spark  plug  shells,  hex,  chamfer,  etc.  (t»ui.  S|»cciticatii>ns, 
testing,  inspecting.  Non>fernniB  alloys,  bratw,  bronze. 
alaminnnL  Specitications.  testing  and  iuspc<-tiiiL'  Si<>cl 
alloSfSr  asraw  stock,  she<-t.s,  tubing,  hum.  Sj'-m  itications, 
testtng  and  tnspeetion.  *Tetusion,  wire  and  cable 
Tension,  atream-line  wire.  *  Taclioiueter  connections. 
'TomlnMUea,  dUneusion  (00).  Tuinbnekles,  safety  vires. 
Twin  carbureter  flangca.  ^Washers,  plain  (98);  *waabers, 
bevel  (98).  *  Wheds  (76),  hnbs,  spokss,  rims,  tins.  *  Wing 
attaeboisntB  (76). 


Tfas  following  is  a 


of  the  reports 


at  tha 


MagitHa  INmoMfom 
A  report  on  magneto  dimenaiona  aubmitted  by  A.  D.  T. 
libby  simply  reeommended  that  the  depth  of  the  dowel  pin 
hole  be  elianged  from  ^  in.  to  6/16  in.,  and  that  the  width  of 
tbe  magneto  spaee  be  increased  from  5  in.  to  6^  in. 

VamUh  Specificatioiu 
The  report  of  the  Vamiah  Conunittee  was  read  by  Percy 
K.  \Valkor  of  the  Bureau  of  Standanls,  the  following  rccim- 
mcudationa  wars  made  for  Tarnish  specifications,  the  varnish 
being  intended  for  applieatioii  to  mUi  ^Mufs  mi  wims  of 
airjdanes: 

"  The  umtcrial  sliali  be  the  bsst  lODg  oil  varnish,  resistant 

to  air,  light  and  water.  Ths  mannfaetarer  is  given  tbe  great- 
est latitude  ia  the  aeleetion  of  raw  materiab  and  proecss  of 

manufaetnre  in  order  to  prodoee  a  prodnet  of  tbe  Ugbcat 

qualitv. 

"  The  material  sfaall  eoup^wilh  IbefidlowlBCMtiiinmentB: 
It  shall  be  clear  and  transparent.  Its  coIot  sbsiO  be  no  darker 

than  a  stand.ird  color  solution  made  by  dissolving  6  g.  of  pure 
powdered  piita,-«iium  bichromate  in  100  cc.  of  pure  cnncen- 
lrate;l  sulphuric  acid  (specitic  gravity  1.81).  Gentle  heat 
may  be  Mse<l,  if  necessary,  to  .secure  a  perfect  snlntiou  of  tlie 
hichmtaalc.  The  cohir  (•onij)ari8on  u  ill  be  made  by  ]daeiiiL,'  fic 
vaniisil  and  (lie  standard  i'<dnv  Sfduli'iii  in  clear,  tla-i  walled 
ifla.-'s  t'lbes  111'  ilie  saiiu'  diiiiiieter,  to  _'  em.  to  1.;  lb  iii-) 
to  a  di  i>lli  nl  at  U:ii.sL  li.")  cm.  (1  in.)  and  coiiijiaring  the  colors 
by  liiiikiii:;  tlitougli  the  tubes  across  the  colmiic-  of  the  liquid 
by  I  liinsiinlti  d  liirht.  It  shall  not  flash  bel.iw  Itf)  de?.  C.  (95 
dej'.  V.  I  ;i!  an  i']i<'u  tester. 

'*  When  lli)«ed  on  a  glass  |>lalc  held  iit  a  veriieal  position 
and  raaintniiied  at  a  temi>erature  of  21  dcg.  to  32  deg.  C.  (70 
deg  to  !M>  deg.  E. )  il  shall  set  to  touch  at  a  point  not  less  than 
2.5  cm.  (1  in.)  from  the  side  or  top  edgi's  of  the  film,  in  not 
more  than  5  hours;  and  shall  dry  hard  in  not  more  tluui  24 
hours  to  a  clear,  hard,  glussy  and  elastic  film. 

"  A  coat  of  varnish  will  he  flowed  onto  either  black  iron  or 
tin]>late  ciuitcHl  with  u  good  quality  of  good  baking  japan, 
allowing  to  dry  48  hours  in  a  vertical  position  and  then  im- 
mersing in  boiling  water  for  one  hour.  Tbe  water  will  be 
siphooed  throngfa  a  small  glaaa  tube  directly  from  a  container 
in  whiefa  it  is  boiUnK^onto  the  anifMe  of  ue  panel,  in  loeb  a 
nuumar  timt  there  wffl  be  no  apptedable  lowttiiw  of  tbe  tern- 
peratoM  of  the  water  before  it  tonebsa  Tanah  flliB.  Tbe 
siphon  delivery  tube  will  be  in  a  plane  nasriy  paialM  to  tba 
plane  of  the  panel,  so  that  the  impact  of  tbe  water  wil  not 
tend  to  break  the  film.  Tbe  varnish  shall  show  no  appredaUe 
whitening  and  no  more  than  a  very  slight  dulling. 

njUUBIUTT  TEST 

"  The  vaniish  shall  be  (lowed  on  one  side  of  a  piece  of  teme 
plate  10  by  ],5  cm.  (4  in.  by  ti  in.),  which  has  been  previously 
thonmghly  cleaned  with  lienzol.  The  coating  must  extend  en- 
tirely across  the  witilh  ol  the  plate  and  for  at  least  11  em. 
(5' J  111.  I  of  the  length.  Tlie  jdate  -f  all  then  he  held  in  a 
vertical  po'iition  tor  (i  li.iins  at  r.mm  Iciiiperature  (21  deg.  C. 
to  dei:.  C.)  (Tii  .le;,-.  to  iin  dcL'.  K.).  It  shall  then  be  placed 
in  an  men  a(  a  ti  tnper.iturc  not  les<!  than  135  deg.  C.  (27.5 
dcL'.  V.)  nr  iiioro  tlian  MO  dei.'.  (_'.  (.ion  dcyr.  E.)  for  17  hours. 
It  will  then  be  niiiiuvt^!  fioiii  the  <nei;.  ki'pt  at  n  temperature 
between  21  deg.  C.  (70  tieg.  1.)  and  deg.  C.  (90  deg.  E. ) 
for  not  less  tlian  (J  nor  more  than  Jl  hours.  The  panel  with 
the  varnished  side  on  (he  outsi<le  will  then  he  rapidly  bent 
double  over  a  rod  3  mm.  I  Vs  >u.)  in  diameter  at  a  point  not 
l<."ss  than  .'>  cm.  (2  in.)  or  iiuin-  than  7..'j  em.  (3  in.)  fjrom  the 
bottom  of  the  plate.  The  vamiah  film  ahall  ahow  no  cm^tDg 
or  flaking  at  (be  point  of  bending. 

r.vririLiycE  t&<t 

"  The  vornish  will  be  appliefl  in  three  coatH  to  two  nnfilled 
jHuiels  of  maple  wood.  Each  coat  will  be  allowed  to  drj'  in- 
doora  for  H  day%  and  will  then  be  lightly  aaadpapered  before 
tbe  application  of  the  next  coat.  The  final  eoat  win  not  be 
sandpapered  or  rubbed,  and  the  dnplioate  paods  will  be  ex- 
posed outdoorst  45  deg.  to  tbe  vertical,  fiuang  south,  3  days 
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after  the  applicatinti  of  tlu'  rniisliitirr  cuat.  Tin?  backs  and 
edges  of  the  paiiclH  will  alsD  lie  viirnished  with  the  sanii'  satn- 
ple,  but  for  these  sarla<<'s  the  ih  lails  ot  the  tiiethod  of  a[i|>li- 
cation  an  E:i\en  need  not  be  adiiiTi'd  to,  aiu!  thp  (>flf«-(t-^  i>t" 
exp<i(Sure  im  th<>^i-  tfiirfai'es  will  not  be  ('on^i<lfrf-(i.  On  ■la- 
test the  varuisli  shall  show  satisl'aHory  dtuabilily  and  wtmlicr 
rfM-^tinp  properties.  In  cases  where  the  award  of  a  con- 
trait  cannot  ho  delayed  for  the  results  of  the  exposure  test, 
award  may  be  made  on  the  basis  of  the  other  re^inirenients;  but 
a  variiiiih  of  any  specifie  brnnd  which  does  uot  ndiow  up  satis- 
factorily on  an  exposure  ti  -t  muy  be  omitted  from  considera- 
tion in  f  utora  awtwds,  and  a  preliminanr  ubmittal  of  samplae 
tor  mtidag  espomre  teatB  may  be  called  for." 

f)tiprs 

I)opi"s  tor  airpliuic  tal)n>.s  luu.si  innsist  of  a  clear,  unifnrin 
mixture  of  inffredients  and  l>e  capalilc  of  .shrinkinir  the  lahrx- 
to  the  degree  of  tautness  desired  by  the  signal  corps  inspec- 
tion. The  residual  film  should  give  a  smooth.  bomoKeiieous 
Burfaee  wheu  applied  in  a  horizontal  position  in  an  atmos- 
phere not  exceetlin);  IkT)  deg.  humidity  and  75  deg.  F.  tempera- 
ture, free  from  direct  draft.  Beeides  celluloid  acetate  there 
arc  nitrated  dopes,  and  the  above  TeqalreDente  apply  alio  to 
tlie  latter. 

The  viscosity  of  the  dope  most  permit  of  direet  application 
witboat  dilation  at  a  temperature  not  lower  tlrnn  GO  de^;.  F. 
(Applies  also  to  nitrate  dopes.) 

The  dope,  when  dry,  must  adhere  to  the  fabric  with  snfii- 
dent  tenacity  to  prevent  peeling  off  in  sheets.  Teat  atripa 
■bonld  show  Unt  attached  to  the  side  whi.  li  has  heto  ilk  caa> 
toet  with  the  fahrie.  (This  specification  u]Ji>LiL'3  abo  to  nitnite 

'  coats,  or  an  eqni?alent  of  the  dope,  48  honn  after  ap- 
plication, most  increase  the  tensile  stren^h  of  linen  fabrics 
not  less  than  25  per  cent  of  the  oritrinal  strength,  and  of  cotton 
fabrics  not  less  than  15  per  cent.  The  increase  in  woij;ht  jier 
square  yard  of  doped  fabric  should  not  be  less  than  2  m.  nr>r 
preater  than  3.5  <iz.  Tlio  test  shall  be  made  iiTiii^  r  standard 
ConditioiiH  of  h'liiiidity  and  temperature.  (.\]i|i!iis  al-<i  to 
nitrate  du|iis.) 

No  mineral  uind.s  may  be  present  in  the  dope,  uml  the 
amount  ot"  free  organic  acidity  lignrrd  as  acetic  acid  may  not 
exceed  0.2  per  cent  No  compounds  may  be  present  which 
would  be  iDjnrions  to  the  ftthrie.   (Also  hiMt  for  nitmte 

dopes. ) 

])ii|ies  which  sjiinv  liie  prcset;ce  of  free  >iil|ih'.ific  ai nl  i.r 
sulphates  by  the  test  given  lielow  are  not  aeiN-pIable.  (Omit- 
ted in  specification  for  nitrate  do|>es.  i 

Dopes  containing  tetrachlorethane  are  not  nc'eplnble. 
(Omitted  for  nitrate  dopt-s.) 

The  cellulose  acetate  ii-sed  slioald  be  neutral  and  stable  and 
completely  soluble  in  acetone.  The  utnotint  of  eeUldose  aeetete 
sboold  be  not  lees  than  OO  grams  per  liter. 

KXPOSfHK  TKST 

The  volatile  solvents  employeil  should  present  no  danger 
to  the  workmen  applyini;  them.  (Apjdies  also  to  nitrate 
dopes.) 

Five  drops  of  gasoline  <!r<i|i])(d  on  the  film  wliieb  has  been 
dried  for  48  hours  nM'i  iminedi.Ttely  ignited  shoold  have  no 
mora  serions  effeet  than  to  char  the  fabrie  under  the  moistened 
taetiott  of  the  fifan.  (Oaitted  from  speeifleaUon  for  nitmte 
dopes.) 

Dopsi  mult  ooBpIy  with  the  following  test :  A  square  fnune» 
12  ia.  Iw  12  in.  iiSie  neamraBient.  is  eovered  on  both  sides 
with  fwrrict  the  fslnic  hsing  faded  to  tho  outer  side  of  the 
fnune.  The  fsbrio  ia  to  ho  tadied  under  nnifonii  tension, 
■imwhtiiig  that  empb^yed  in  airplane  nannfaeture.  Four 
eosts  or  an  squvalent  of  dope  are  to  be  applied  to  each  side 
of  the  frame,  each  coat  being  allowed  thoroughly  lo  dry  before 
the  succeeding  coat  is  applied.  The  frames  are  to  be  exposed 
on  a  roof  in  an  unshaded  horizontal  position.  After  00  days 
of  constant  exposure  no  spontaneous  cracking  of  Ilie  ilo|n  il 
surface  "ihnnld  he  apparent,  and  after  one  hour  at  a  tetnt"  ra- 
tiir.  TM  Ai-j.  I..  80  dcg.  F.  the  film  shall  not  crack  and  simli 
Iia\c  a  licni^ed  rint:.  This  test  shall  be  made  comparatively 
with  a  dope  that  lin^;  previously  paaed  the  test.  (AppUes 
alt>o  to  nitrate  dopfs.) 

Dope  shall  be  shi[ip('d  in  metal  cans,  meta!  or  won.len  bar- 
rels or  earthenware  containers.  Inspection  of  the  containen, 
tliaD  he  pcnaitted  to  insare  agaitiat  the  introdtiction  of  fonign 


material.  The  h  m'.uiilt  shall  he  niarkcd  with  the  date  of 
manufacture,  serial  number,  gr»s.s  tare  and  net  weight  (Ap- 
plisi  also  to  nitrate  dupes. ) 

ril-TRJlTIOK  TEST. 

A  .'jOO-cc.  beaker,  containing  about  200  cc.  of  water,  is  coun- 
terbalanced on  a  laise  balance.  Tlie  halanee  ia  adjusted  to 
one-hundredth  gram  by  adding  or  ventoriag  watar.  About  l6 
gruna  of  dime  an  ponred  into  the  water  and  the  inereaae  in 
weight  noted.  Thia  is  rapidly  dona  to  0.01  gram  to  diminidi 
solvent  hm.  The  dope  ia  atimd  np  and  aOowsd  to  stand  10 
to  IB  minntes  with  oeesaoiml  atirring.  The  liauid  is  deeanled 
through  a  rather  porous  Alter  into  an  800-ce.  beaker  and  150 
cc.  of  warm  water  added  to  the  residue.   It  ia  allowed  to  stand 

10  to  15  minutes  with  fre<)uent  stirring  and  poured  through 
the  filter  into  the  800-ec.  beaker.  The  residue  is  washed  with 
150  cc.  of  warm  water  as  bel'on.'.  A  few  drops  of  phenol- 
phthalcin  an-  a<iiled  ami  tlie  solution  titrated  with  tent li-normal 
caustic  siulii  to  a  cnlor  that  tiersi--ls  for  one-half  niiniitc. 

Some  dopes,  notfllily  tho^e  containing  much  acetone,  when 
poured  into  water  itrecipitate  as  a  milks  solution  ci.ntaining 
shreds  of  the  acetate.  'I'lic  resnlliiLLr  liiHiur  lilters  slciwlv  and 
pa-tses  throiiirli  tlic-  (ilr.-y  paper  in  a  c  l.m.ly  ecmclitiim.  Sinc-e 
the  ncefale  is  (iiicly  dl\icic»cl,  it  is  ]>rac  l ii-ally  free  from  acttic 
aeiii  ninl  adiiiti'inal  washiriL'  unnecessary-  Tlie  erid-point  is 
not  cjiiite  as  slintiJ  .is  \vi;eii  all  tho  acetate  hu.s  In-en  removed, 
owing  to  liy<lroly-is  ol  the  Mispeiiiled  material,  but  is  sufR- 
cieutly  accurate  for  all  practical  purposes.  Abaenee  of  min- 
eral amds  must  he  proved  1^  qnahtative  tests. 

SVtfHATB  TEST. 

Twenty  grams  of  cellulose  acetate  are  allowed  to  remain  at 
the  temperature  of  the  steam  bath  for  24  horns.  The  result- 
ing liquor  is  filtered  and  tested  for  sulphates.    (Omitted  from 

specification  for  nitrate  dopes.) 

Pour  100  gr.anis  ot'  tlie  dope  into  300  grams  of  tin  per  cent 
alcohol,  stiirini:  constant ly.    Filter  the  pre  ..ri  a  Huef.- 

iier  fnnnel  .-ind  dry  ul  room  'emperalure.  Extract  in  a  soxillet 
\t  ith  ether  until  all  extra<  rive  jnnteriol  has  been  removed  and 
dry  at  fid  de^^      to  constant  weight. 

Po;ir  SI  .[lie  ot  I  lie  <lopr  on  a  gla-ss  plate  nr.d  allow  tt-  dry 
spontaneously.  The  film  may  be  examined  for  the  general 
characteristics  of  transpareney,  eohcMBoe,  strength  and  flexip 
bility. 

Engine  Weight  Specificatiom 

The  report  submitted  by  John  R.  Cantl^  was  not  acted 
on  at  the  meeting.  The  foflu  for  engins  wei^bt  spsciilsations 
as  submitted  was  as  follows: 

BKOnnt  WCIOHT  SPSOinCATIOKS 

.\rannfaetarer   

Jfodel  

Bore  in  mm.    Stroke  in  mm. 

No.  of  cyl  Type  

Piston  displacetnint   cu.  in  liters 

Compression  ratio  

Horsepower  at   K.P..M.  (H  P.  Computed 

at  standard  barometric  pressure  20.02  in.  ("C  cm.)  32  dcg.  F. 

tO'C)  I,-)  . 

Oascliiie  (_'i>rismii|ition  lbs  kilos,  per  hour  at 

ahoie  II  P. 

011  Co:isiiiii|ition   lbs  .kilos,  per  hour  at 

above  11.  P. 

I'ntpi'lier  speed  H.P.M.  at  alxive  engine  speed. 

Weicht  of  engine  lbs  kilos. 

Tlie  wdsbt  of  tlie  ^lurinc  liv  lnclc*  the-  rcOloTCiiic  purliir 

I—  'IgnlUM  (aervli-v  mnenctci  cokI  n ire  mipiMirt^  nr  liattety 
SMHbOtor  anrt  mlln  nod  wire  xtipiiort-l. 

5 — <!en«T»tor  (If  uihiI)  wirh  i-nt  mil.  i-ir.  and  ntninetvt. 

II —  Carbureirm. 


7 — Inlct  plum. 
Above  aeaibcni 


r.f.' 


CoinBilaaii  of  Dtiiiidnrii  wat*r>eeoM 
Sica,  Hi'-eoeHd  (ypce  may  be  mmSt  tif 


wdgM. 


lie  ef 


to  naru  Riven  la  tbe  •cbcdnle, 
I  wat*r>eeoM  enalaeo 
IB*  af 

S^jk  Fbm  Shell 

O.  C.  Rolido  made  the  report  for  the  spark  ping  shell  siih 


committee.  Inveslisalion  seems  to  show  that  a  1-in.  hex  is 
nearest  to  forci'_'i^  standard.  Knrl'i.-r  in  I ■  irinat n^n  i>  lieini: 
sought  on  the  Il^iliaji  standard.  If  a  l  iii,  hex  proves  to  Ik> 
approximately  the  foreiu'ii  standard,  it  will  be  recommended 
for  airplane  plugs.  If  the  1-in  hex  is  not  found  to  agree 
with  the  forei'.'ii  standards.  sutiLc  -i/e  il'0\  ii;  use.  fireterably 

15/16  in.,  will  be  reeommeniled  tor  adoption.  In  case  a  1-in. 
hex  is  adopted  and  1.025  in.  is  found  to  represent  foreign 
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practHf,  a  spark  ]>li)g  wreneh  with  a  mmimum  dintosioii  of 
1  1  32  in.  is  reeouunended. 

Where  threads  are  ehased,  a  flange  3/64  in.  tlikik  and  .003 
in.  luger  ia  diameter  than  the  outside  thread  diamatcr  ia  ree- 


SIA.*  OUTSIDE  1KA. 


iSffun  DIA 


35*5«M. 


omnien<l<'(l.  the  nwk  to  be  .625  in.  diameter  by  ■5/64  in.  thick. 
Where  threads  arc  mlled  they  niaj'  be  run  to  the  shonlder. 

It  is  rei-oinniended  that  3  32  in.  be  the  minimum  ilimenfinn 
from  the  bottom  of  the  thread  chamfer  to  the  bottom  of  tba 


Safely  Belts 

Xo  definite  reeommendations  were  made  by  the  sub  rnin- 
mittft'  ou  safety  belt,"!,  but  Mr.  Hunsaker  had  procured  a  sam- 
ple f)t'  Knclish  manufacture  wliich  ivn".  evhihited  at  the  nn'ct- 
iu^.  This  eiui>ists  nt  uicfi-;  ni'  ■■luslic  wclibni:;  al>nut  7  m. 
wide  ln<-e<l  at  the  hark  witli  cultdn  Ini'iri'..'  arul  -n-un'i  lo'j'  thiT 
in  front  by  a  buekle  dasii.  Tlii--  ■•n'lA  in  in-  siin^tiK'tDry 
to  the  Anny.  The  Navy  whs  Hiiiil  lo  he  usitsir  u  somewhat  dif- 
1'en'nt  design.  Capt.  ('hanvah)u  thought  that  the  lacing  mipht 
liciler  be  of  rawhiiK'  and  that  lie  wuidfl  prefer  chi*tii-  wi'tihini: 
in  the  fasteniriff  straps.  Mr.  Riddel)  submitted  a  hell  and 
safet.v  catcli  b»  u-n^d  by  the  Canadian  air  foreca.  It  waa  soj;- 
gestM  to  submit  Mr.  Huusaker's  sample  to  the  Navy  and  auk 
them  vhether  it  would  not  meet  their  reqtiirementa. 

Wheel  Rim$  and  Wheels 

\  jiniirres-;  ro|iiitt  was  siihmittefl  \>\  .1    I  !,  Hah'  rer  ! irniii. I 

ing  rims  of  .0!)3  stock  coDtaiuing  .OIU  lu  .020  per  cent  carfaon. 
Srretn  and  fftus 
The  )-epiU-t  nf  the  screw  atn:  nut  •-idi-comtiiiltres  miIi- 
initled  by  K.  U.  Elinnan,  and  covered  airplane  bolt  tlireads, 
fine  threads.  wasbera«  ete.  The  reeonHuendationa  follow: 
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Teits  OH  Glue 


A  Buboommittce  on  glues  made  a  report  eontainiug  Kpeiifl- 
Mtions  for  all  glue  iummI  for  propeller  coustruction  and  for 
splices  ot  important  stnictiinil  inemlwrs  such  as  longerons 
tti<l  lj<'aiu.K. 

Tin.-  glue  mast  be  a  liijrh-gra<lf  lii<le  >;lu<>,  sweeJ  and  i'rvv 
from  any  dckli  n  ii-  -ulistniicfs.  Tlie  ^lue  shall  be  t'ompared 
to  n  ■ifBndard  sfuiii>lL'  lor  iiiih('Mivfne>wi.  Jelly  strength.  vi«M»(>sity, 
g^n  asi'  and  toam.  Tlie  stiu'.ilani  :«uiiiiilr  may  be  obtained  from 
the  d!re<?lor  ol'  tlit!  t'onsot  I'riRlui  ts  Ijihoratury.  Madison,  Wis., 
or  may  be  a  sample  of  a  glue  whii'li  lias  been  snti^tur  toriiy 
nseil  in  propeller  omNtrut'tion  and  cei'titicd  to  by  ilic  uutlior- 
ired  glue  i-.\|iert  nt'  the  ])iirchu.'i<T. 

Tests  on  jjIiK'  >,lmll  iiii  ludv  t<->i>  ir.ndi'  at  the  glue  rnctury 
and  tests  made  at  Ilie  airjiluiif  lactoiy.  I'ots  at  llie  nine  f'ao- 
tor}-  are  to  insure  a  proper  quality  and  certitication  of  this 
quality.  Thei^e  tests  shall  bo  made  by  CODipaiuig  the  mn  of 
glne  with  the  standard  sample. 

The  bidder  may  compare  his  ghie  with  the  standard  sample 
by  any  methods  be  dewree.  The  tests  by  the  parehaaer,  how- 
•nr,  wiU  be  mde  u  follows: 


The  sirctijjtli  test  will  be  made  by  gluing  together  two  piit  is 
ot'  yellow  bireh  1  in.  Ihiek.  having  a  •hurib^  strength  of  at 
least  22O0  lb.  per  Bcpiarc  inrh.  TIuh  wiD  require  bireh  having 
an  air  dr>'  weight  of  about  5U  lb.  or  more  per  eubie  fi>ot.  and 
a  moisture  eontent  of  fn>m  S  to  12  per  cent.  These  should  be 
tested  by  slieanng  tli<>!ii  in  a  testing  machiif.   Tlu'  clue  will 


Test  Pikcex  Kbpm»BI)  to  in  Gi.ie  REPORT 

be  mixed  in  ptoportaon  teeoniiMiHied  by  the  gltw  usattfae- 
tnrer.  It  will  then  be  melted  in  ■  water  both  aad  appBod  to 
the  wood  at  a  temperature  of  about  60  deg.  C.  (140  dee.  F.). 
After  gluiag  the  test  Modes  wll)  be  hdd  in  elaupa  for  24  hr., 
then  nmoved  from  the  elamps  and  allowed  to  stand  for  aix 
ad^tional  dayi«.  They  will  then  be  finished  so  tliat  the  bl<M>ks 
when  ready  to  test  will  have  a  glued  joint  2  in.  s(|uari>  and 
will  be  of  the  shape  Hhuwn  iu  the  sketch.  When  testtil  in  this 
way  ni>  tt^i  blix  k  afaall  fail  nnder  a  load  of  leas  than  2200  lb. 
jier  si|iinie  inch. 

Tlic  ,ii'll>  ~l rent;! Ii  will  Ui'  ili'.ermitK'd  upon  a  niixlart"  con- 
tainiii^-  IJ  purl-  ol  wMtcr  t<i  1  )>arl  i«t  glue  The  slut-  will  be 
Miaki'<i  ami  mcltt>ii  as  ili-vcnlici|  uiiilcr  "  Ailln'-i^  ciicvs."  thiMi 
alloHj-ii  til  slant!  mi  r  iii^lil  in  a  n'l  ri'jicralor  at  a  ti'iii|nTatnri* 
of  5  to  1(1  di'g.  C.  (40  to  5n  liiL'.  F.).  The  relatnr  -rn  ^iLri-. 
of  the  Ktun<lanl  suniple,  nrul  I  he  bidder's  sample  will  tlien  be 
detiTinincd  by  |irp.ssm'i'  uiili  the  fingers  immediately  after 
the  samples  are  removed  from  tlie  refrigerator. 

VISOOSITV  TEST 

The  viaoosity  will  be  determined  in  an  Kngler  viteosiaMter 
upon  a  sample  eontainiug  1  part  of  glue  to  5  parts  of  water> 
soaked  and  melted  as  ileseribed  under  "  Adbesiveiioss."  Two 
hundre<i  eubie  centimeters  of  the  glue  mixture  will  be  nm 
through  the  vissoMBStsir  at  •  tsnpsntiive  «f  60  dag.  C  (140 

deg.  v.). 

The  relative  aniimiit  nt'  grease  pr<«eiit  will  be  deteiniined 
by  mixing  dyi  witii  some  of  the  sample  remaining  from  the 
viscosity  test.  ).auiting  it  on  wuised  white  paper  and  obsen*- 

ing  the  gK^asc  spots. 

The  tiiuiii  Will  be  tested  on  the  sample  u-eil  t'.ir  MMi.siry. 
The  ^iniph'  heatcil  to  f>0  deg.  ('.  will  bp  liealeii  tnr  one  nimute 
Willi  a  piAver  e-ri;  lieiiter  <ir  similar  iiL^-triiinent.  and  allowed 
to  i<tuiul  one  iiiiiiiiie.  or  until  the  height  ot  loam  can  be 
measured. 

The  odor  of  the  glue  w-hen  in  the  hot  solution  must  be  sweet 
and  must  remain  sweet  for  48  hr. ;  that  i%  fne  fiwn  uy  sng> 
gestioD  of  deteriorating  animal  matter. 

TESTS  AT  AIBPtJlKB  TACWKT 

Test*  made  at  the  airplane  faetory  are  to  determine  the 
strength  of  the  glue  joints  under  the  average  conditions  pre- 
vailing ill  the  glue  room.  Tests  shall  be  made  on  repres«'ntn- 
tive  woods  u!>ed  by  the  manufaeturer  concerned.    The  glue 


Si!KAft  .VXD  Teksion  Spe'  imens  for  Olie  Tests 


te«t  sjieeimen  shall  be  made  of  three  boards  •''4  in.  to  1  in. 
tliiek,  4  ft.  long  and  Ftho  in.  wi<h'.  The  gluing  must  represent 
actual  practice,  and  no  spp<  tal  |<i<-i>aulions  other  than  those 
ordinarily  used  shall  be  takt  ri  in  ]'reparing  the  glue  or  wood 
for  the  test  speeiveo.  The  gluing  shall  be  performed  by  the 
sBiploycs  of  the  airplane  uetory  who  ara  aiflenatonied  to 
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haiKlling  (his  kind  ot  work.  No  protective  coatijig  of  any 
kiiul  hIuUI  be  applied  to  the  wood  surface  or  to  thfl  flnislted 
specimen.  The  specimen  .shall  set  tiot  huigrer  than  one  veek. 
The  4-t't.  specitiieii  shall  be  cut  lengthwise  and  10  shear  Uodm 
cut  from  eiu'h  half  according  to  the  dimensions  given  on 
sketch.  The  shear  bloi  ks  shall  Ih>  tested  as  follows : 

(a)  Ten  of  the  shear  bloclm  shall  be  tested  immediately 
after  sawing.  The  strength  of  the  g^m  in  shear  aball  trat  be 
leas  than  that  of  the  wood. 

(b)  Teo  of  the  shear  blocks  shall  be  soaked  ia  water  at 
90  d^g.  C.  for  IS  far.  and  tested  within  30  nun.  after  removal 
fkm  the  water,  without  any  preliminary  dning.  The  strength 
after  aaaking  ahall  not  deemse  nwre  than  W  per  cent. 

Tha  rsqnurad  atrangth  shall  ha  obtained  for  80  per  oeot  of 
tin  aaaqplcB  tested  imdsr  aaeb  eooditiom.  A  rejected  propeller 
nay  ba  snhaliliitad  tar  tihe  4-tt.  spsehnsn  speeifled  above. 


The  tests  at  the  glue  factorj-  &liall  be  made  by  or  under  ibe 
personal  supenision  of  a  glue  expert  authorized  by  the  pur- 
cliaser  to  make  such  lest.  The  lest.s  slinll  be  made  on  every 
run  of  glue  which  is  to  be  used  in  airplane  construction. 

The  tests  at  the  airplane  factory  shall  be  in  the  presence 
of  an  inspector  for  the  purchaser  n't;iu.i!..\  stationed  at  the 
factory  and  familiar  with  the  uictho<ls  employed  there.  A 
i4isl  sliall  be  made  wheQC\'er  a  brand  of  glue  is  changed  _or  a 
change  ia  made  in  the  method  of  gloiogi  which,  in  the  o^nion 
of  tha  pnrdiaasE^a  tnqMetor,  ia  important  enoogb  to  mnaiit 
atest. 

Tha  dna  which  haa  been  tcrtad  at  the  glue  faetoiy  dun  ba 
banalea  in  the  prssenca  of  tha  pnrefasaers  xepreaentattve  and 
maiked  with  the  ran  namber*  rate  of  ran,  and  inapsetoi'a 

stamp.  The  ^lue  which  is  mansd  In  this  manner  may  be  sold 
as  certified  glue  for  airplane  eonatraetion. 


Portable  Standardized  Steel  Hangars 


In  the  ronstrurtmti  of  liaiifinTs  standardization  is  an  impor- 
tant factor  when  expansion  may  become  t!e('es,«ary.  A  stariHard 
priiiluct  1*  nol  otily  niDre  ecoiioniical  to  turn  out  Imt  nilJitional 
sections  such  as  are  often  required  can  be  added  with  a  mini- 
mum of  expense  and  trouble.  It  is  mon-over  a  simple  matter 
to  make  a  standard  stmctore  portable  and  fireproof  if  it  be 
of  steel  eonstmction. 


It  i!i  claimed  that  uiie  of  tln-i-  (l.ree  plane  hangar  may  be 
ere<-ted.  Inkcn  liowii,  ninved  to  a  new  Uication  ami  [lUt  up  airain 
in  tt'.rcc  wcek.s  by  six  men.  iimi  tlia;  the  time  van  in  shortened 
by  uiving  additional  help.  Skilled  raechauics  are  not  required 
for  this  work. 

One  advantage  of  a  standardized  hangar  is  that  additional 
tmite  as  desired  may  be  added  to  a  struetnrs  at  any  C 
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The  diairrains  shown  herewith  illustrate  one  of  tiie  standard- 
imi  desitrii-s  of  pr<rtable  hanirars  that  are  tnanutactured  by 
tilt  Sl(M-l  Fahricatint;  Co.  This  ty|ie  of  buililmLr  i.-  e<mii)osed 
of  any  desired  number  of  sections  oti  ft.  long  and  -H  iU  wide, 
or  48'  ft.  Ion?  and  44  ft  wide.  The  doon  an  on  both  sides  of 

the  structure. 

The  roofs  aixl  si<Ie  walls  of  each  design  are  made  in  8  ft. 
sections  and  all  parts  are  standardized.  While  primarily  de- 
sired for  permanent  struetures,  both  t}*pes  arc  portable  with 
the  exception  of  the  cement  door,  which  is  laid  wlm  desired. 


Wliile  the  diairrams  show  that  curtains  arc  used,  star.ilanl 
ized  aeeoniinn  or  lolduifr  steel  doors  may  be  snb^'.i". [it ud.  The 
openings  of  the  doors  in  the  liativrar  illii-uatril  An:  'iii  ft.  wide 
by  11  ft.  G  in.  h'v^h,  which  i^  yutliciently  Urge  to  admit  most 
plane.<  now  bein^  man  utaci  .iri'd. 

The  lieti;lit  of  the  untt-s  in  the  5(i  x  4-1  ft,  and  the  48  i  44 
ft.  types  IS  14  If.  0  in.  in  the  clear  un^ierneath  the  lowest  por- 
tionDf  the  roof  lrus.ses.  These  hangars  are  arranged  with  two 
rows  of  cohmins  located  as  shown  in  the  plan  aOd  which  SBp- 
port  the  lougiiudiual  and  transverse  truseee. 
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Flying  (London^  Septeniber  12,  1917 
Oh  oh  Aenmautical  Library. — The  paucity  of  really  good 
books  on  aerouauticM  is  somewhat  rciuurkable  at  first  to  the 
outsider,  wL<j  lias  got  beyond  the  elciuenlary  error  of  supposing 
that  the  hustory  of  aeronautics  started  a  Yew  years  ago  only. 
He  is  apt  to  go  to  the  other  extreme  and  expect  to  lin<l  the 
subjeot  exhaustively  treated  kmg  before  it  became  a  practical 
proposition,  rather  like  electricity  was.  iu  its  nuKlern  appli- 
cations. 

In  poijjt  of  faet,  although  certain  outstanding  treatises  give 
many  of  the  salient  points,  to  gain  a  true  tierxpcclive  of  the 
science  of  flight  in  its  present  status  demands  a  lengthy  study 
of  many  and  various  volumes  by  many  and  various  writers — all 
containing  something  of  value  an<l  most  containing  much  cliaff 
as  well. 

In  the  Bihliographti  of  Aeronautics,  published  by  the  Smitb- 
sonian  Institution  in  IfMO,  and  taking  in  all  publications  up  to 
1!M«>  dealing  with  aeronautics,  there  are  13,500  titles.  It  is  not 
pro|)<is<Nl  t<i  set  this  colle<-tion  out  at  length  here,  oiul  the 
making  of  a  selection  is  in  some  ways  a  very  invidious  task. 
Mut  let  us  assume  that  someone  is  jast  taking  up  the  study  of 
ocninautics,  not  from  any  particular  p<iint  of  view,  but  just 
broadly. 

What  iMioks  ought  he  to  rcadf  In  the  writers  opinion  the 
following  should  not  be  missed: 

iMiKjlty  Memoir  on  M'xhnniral  flight,  by  Langley  and 
Manly. 

A I  rial  S'arifffitiun,  by  Sir  Geo.  Cayley. 
Aerial  LiKomotion,  by  F.  H.  Wenhani" 
Oliilinif,  bv  Percv  Pilcher. 
The  Fliffh'l  of  nirtls,  bv  (}.  A.  Horelli. 
L  Kmpir,  de  VAir.  by  L  F,  MuuillHrd. 
Airships,  Past  and  I'resrnI,  by  A.  Ilildebrandt. 
Aircraft  in  Warfare,  by  V.  \V.  Lanchester. 
The  Aeroplane,  by  A.  Kage. 

Bird  Fliijht  as  the  Haxis  of  Aviation,  by  O.  Lilienlhal. 
Design  of  AeropUutis,  by  A.  \V.  Juil;.'e. 
The  Meehunics  of  the  Aeroplane,  by  Captain  Ouchene. 
Pnrket  Hook  of  Aen  naulies.  by  H.  W.  L.  M«M'ilel)e<-k. 
Airnereu-H,  by  M.  A.  S.  Kiocli. 

Soureltrs  llecherehes  .lur  la  Nrniatanee  de  VAir  et  I'Avia- 
lion,  by  (1.  KilTel. 

SlaljiUtif  in  Ariation,  by  O.  H.  Itrynn. 
Artificial  and  \atural  Fliyhl,  by  H.  Mnxim. 
Aerodynamics  and  Aerodonrties,  by  V.  W.  Lanchester. 
The  ProfHfrties  of  Aerofoils,  by  A.  W.  .ludge. 
Aero-Enyines,  by  O.  A.  HiirLs. 

Iliijh  Speed  Inlermil  ComliustioH  Enyines,  by  A.  W.  .Judge. 

The  Aero-Enyine,  by  Kean. 

The  Aeroplane  Speak*,  by  H.  Barber. 

Animal  Fliyht,  by  llankin. 

Le  \'ol  den  Oiseaus,  by  Marey. 

Flight  d^ndon),  September  20,  1917 

Air  Raids  and  Some  Cunehisiims. —  First,  let  us  deal  with 
air  raids  avuinst  the  two  capitals.  If  we  presume  that  the 
Gennari  raiilers  start  their  flight  from  some  point  in  Helgium, 
Brusce«  for  instance,  the  distance  to  London,  taking  a  direct 
route,  is  <inly  obout  140  miles.  100  of  which  are  over  the  sea. 
From  the  time  when  the  raiders  cross  llie  p^nglish  coast  to  the 
time  when  they  arrive  over  London  only  about  lialf  an  hour 
elapses,  which  leaves  little  time  for  giving  warning  and  send- 
ing airplanes  up  in  pursuit,  although  it  is  true  a  somewhat 
longer  warnitig  of  their  appnuich  should  be  available  through 
our  organ  izefl  system  of  defense. 

On  the  other  iiand,  the  distance  from  a  i»oint  on  the  French 
front,  as  \'erilun  or  Naiicy,  for  instance,  to  Merlin  is  in  the 
neighborhood  of  4'M  miles,  givitii;  a  total  distance  to  be  covere<l 
<»f  Slid  milc«.  This  is  in  itwlf  a  s^-rious  problem  to  solve  from 
a  technical  point  of  view.  (|uite  apart  from  tlic  fact  that  it  is 
to  be  expectecl  that  every  mile  of  those  .S4iO  will,  figuratively 
gpeaking.  be  contested  by  the  enemy's  anii-nircraft  defenses. 
Opinions  as  to  the  possibility  of  making  the  rouml  trip  are 
probably  divided. 

A.*  for  ourselves,  we  have  for  some  time  been  firmly  con- 
vinced that  it  can  be  <lone.  and  w-e  feel  <|uite  confident  that  it 
will  be  done.  Wo  are  keenly  aware  of  the  dilTicullies  and  do 
not  underestimate  theiie.  but  it  is  now  already  many  months 


since  a  Frencli  pilot  (lew  to  Kerlin  and  thence  to  within  a  few 
miles  of  the  Russian  front.  It  is  (rue  that  this  pilot  did  not 
drop  anything  more  frightful  than  pani|>hlets  on  Berlin,  but 
so  rapid  is  tiic  devehipment  in  aviuti«>n  tliat  ttnlay  there  are 
undoubtedly  in  existence  niucliines  cajiable.  with  comparative 
sofety,  of  the  round  trip  of  84>0  luiU-s.  TImt  we  are  justified 
in  this  a.sKumption  appears  to  be  conlirmed  by  the  report  pub- 
lishoil  last  we«k  of  tlie  Italian  aviatfir,  Capt.  Giulio  [^ureati, 
covering  a  distaiire  of  approximately  1.000  miles  on  a  new 
Italian  airplane.  The  possibilities  opened  up  by  this  splendid 
flight  are  enormous. 

Berlin  may  now  be  said  to  be  within  liombing  distance  of 
either  tbe  Fn>nch  or  Italian  fronU.  and  if  the  Huns  persist. 


Bkiti.sh  Naval  SeaT'L,ane 
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the  day  shouhl  not  be  far  distant  when  lioral>s  instead  of 
pamphlets  are  showered  on  Willielm.sstrassi'.  If  Berlin  were 
the  only  objective  to  be  aimeil  at,  the  time  for  warning  would 
necessarily  be  so  long  ns  to  enable  the  enemy  to  make  all  his 
preparations  beforehand  and  l>e  rea<ly  for  our  lK»mbers  long 
before  they  got  to  Berlin.  Since,  however,  large  portions  of 
Germany  are  within  the  500  miles  radius — in  fact,  all  of  Ger- 
many except  P^ast  Prussia-  there  are  a  nuuilier  of  points  where 
attacks  from  the  air  could  be  made  with  a<lvantage. 

Thus  we  have,  in  Germany,  the  industrial  centers  of  West- 
phalia an<l  Krupp  works  at  Essen,  for  instance,  the  shipping 
port  of  Hutnhuru,  >he  lorlilications  and  shipyards  all  up  and 
down  the  (lemini)  North  Sea  roost,  not  to  mention  the  Kiel 
Canul  itM'll'.  In  the  M>utli  there  are  such  places  as  .Stuttgart 
and  Frankfort,  in  times  of  |M'nce  centers  for  the  motor  indua- 
tr>'.  but  now  undoubte  lly  busily  engaged  on  war  work.  In 
.Suxoiiy  there  are  the  chemical  factories  at  Chemnitz,  I^ipzig 
and  Freiberg.  If  we  arc  mindeil  to  revenge  Louvain,  Klieims, 
etc..  there  are  such  ancient  art  cities  as  Munich,  or  the 
uunliueval  town  of  Nuremberg. 

.•\s  for  Austro-IIunirary.  all  the  portions  that  are  of  any  in- 
dustrial or  military  importance  are  within  reach  of  aircraft 
from  the  Italian  front i(>r.  The  two  capitals,  Vienna  and  Buda- 
pest, are  .situated  at  a  'listance  of  only  approximately  half  of 
the  .500  miles  nidiiis,  and  therefore  could,  and  we  think,  should, 
be  given  a  taste  of  their  own  pet  form  of  fright  fulness.  The 
industrial  centers  of  Austria  are  not  so  very  far  from  the 
Italian  fnmt,  beint;  eliietly  spread  ar«>und  the  eosteru  slope  of 
the  Alps  and  in  the  country  between  the  .\lps  and  the  ri>;ht 
bank  of  the  Danube.  In  Bohemia  we  have  the  Ski><la  works 
at  I'ilsen,  wliich  are.  of  course,  the  Krupps  of  Austria.  Again, 
in  Austro-Hungarj"  the  Govenitnents  have  spent  millions  of 
pounds  on  the  canalization  of  the  riveni.  whicli  have  be»'n  ren- 
dereil  novicuble  to  an  astonishing  extent. 

Airismjf  from  the  Four  Winds. —  In  referring  to  the  aeronau- 
tical part  of  the  United  States  war  activitieii.  Lord  NorthclifTe 
sums  up  as  foUows: 
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"  Th«  piitliuisia.Htir  onliHrnriugs  i>t!  air  uniutenrs  nrid  tlii'ir 
cries  of  1D0,0UU  airplanes  have  made  a  good  many  people  sccp- 
rit-nl  Us  to  Aiiu'ru-iiii  partii-l|iiitiiin  in  llic  air  llgliliiit;.  Hul 
bfhind  all  thai  talk  is  already  a  vast  accomplisbmcni.  The 
solid  t'oundaliun  has  been  laid  of  an  air  service,  backed  by 
practically  illiiiiitubic  nian-poucr  uikI  macbiiie-puwcr.  its 
fruits  will  be  sihowu  as  suddenly  as  came  cuuticription.  Tbe 
muvetueut  is  p>iu<;  un  a«  rapidly  a:«  possible,  bavitif;  reg;ard  to 
tile  lliorougliiies*  with  wliich  everything  is  being  done.  Tliere 
ha*  been  a  eoniplele  liaison  with  tlie  air  sen'ices  of  P'raiicc  and 
England.    The  models  of  the  lalt^st  French  and  English  ma- 


Two  British  Airships 
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chines  are  here.  While  uo  time  has  been  lost,  most  careful  con- 
sideration has  been  tfiven  to  a  definite  plan  of  camiiaign." 

Captain  ball's  Tiftor.— That  Captain  Ball,  V.C.,  R.F.C., 
was  not  killed  by  the  (Jeriuan  crack  aviator  Baron  von  Kicht- 
hofen,  but  by  his  voimgcr  hrotlier.  is  asserted  by  the  former 
in  his  book,  *'  The  Retl  Battle  Flyer,"  in  which  Captain  Ball's 
death  is  described  as  follows; 

My  brotlier's  twenty-secon<l  adversary'  was  the  famous 
Captain  Ball,  by  far  the  l)est  English  flying  man.  The  equally 
well  known  Major  Hawker  1  had  already  taken  to  my  bosom 
some  months  earlier.  It  gave  me  i^pecial  joy  that  it  should  be 
my  brother's  luck  to  down  the  second  of  England's  champions. 

"  Captain  Ball  was  (lying  a  triplane,  and  encountered  my 
brother  alone  at  the  front.  Each  one  tried  to  grij)  the  other, 
and  neither  expose<l  any  vulnerable  part.  It  proved  a  brief  en- 
counter. Neither  of  the  two  succecileil  in  getting  behind  the 
other. 

"  Suddenly  within  the  brief  moment  of  mutual  frontal  at- 
tack both  managed  to  tire  some  well-aimed  shots.  Both  flew  at 
one  another;  lH>th  tired.  Eacii  had  an  engine  before  him,  and 
the  chances  of  a  hit  were  very  slender,  the  speed  being  double 
as  great  as  the  normal.  There  was  ivaUy  little  probability 
of  either  hitting  the  otiicr. 

"  My  brother,  who  was  .somewhat  lower,  had  banked  his 
macltine  t<H>  much  and  he  lost  his  balance.  For  a  few  moments 
his  machine  was  beynml  contrid.  Very  soon,  however,  he  re- 
gained command,  but  fouml  that  his  opponent  had  shot  both 
his  petrol  tanks  to  piec*-*.  To  land  was,  therefore,  the  only  re- 
source. 

"Quickly!  Out  with  tbe  plug,  or  the  body  will  bum!  The 
next  thimght  was:  Wiiat  was  to  lM?eome  of  my  opponent? 
At  the  moment  of  canling  lie  had  ol>scr\ed  how  the  enemy  als<) 
had  swerved  a>ide.  lie  could,  tlierefore,  not  be  very  far  from 
him.  The  question  arose :  Is  he  over  or  under  me  T  Ue  was 
below.  My  brother  saw  the  triplane  swerving  again  and  fall- 
ing ever  more  dii-ply.  ('aplain  Ball  fell  and  fell  until  he 
reached  the  ground.    He  was  on  our  territory. 

"  Both  adversaries  hud  in  the  brief  moment  of  tlieir  encoun- 
ter hit  each  other  with  their  i>owerful  machine  guns,  and 
Captain  Ball  had  received  a  shot  in  his  head.  He  had  on  him 
some  photographs  and  newspaper  cuttings  from  his  home  coun- 
try, in  which  he  was  greatly  pnii.setl.  He  appeared  sliortly 
befure  to  have  been  liome  on  leave. 


••  During  Boelcke's  time  Captain  Ball  had  destroyed  thirty- 
six  (lerman  machines.  Now  he,  loo,  had  met  his  master — or 
was  it  a  coincidence  liiat  a  great  one  such  as  he  should  also 
die  the  usual  hero's  death*  Captain  Ball  was  without  doubt 
the  leader  of  the  anti-Hicliiiiofcn  squadnjii,  and  I  b«licve  that 
now  the  Englishmen  wdl  iirefer  to  abstain  from  trying  to 
catch  me.  1  am  sorry  for  this,  because  thereby  we  are  robbed 
of  many  a  fine  opportunity  for  giving  the  English  a  jolly 
drubbing.  Had  not  my  brother  been  woundwl,  I  l>elieve  be 
would  on  my  return  from  leave  also  have  been  granted  his 
leave  with  fifty-two  Englishmen  to  his  credit." 

Espana  Aufomovil  (Madrid),  .\ogiist  30,  1917 

On  Aerial  Warfare. — The  Germans  are  employing  the  Zep- 
pelin typo  of  airships  for  two  purposes,  namely,  naval  recon- 
naissance in  conjunction  with  tltn-t  actions  and  for  offensive 
operations,  the  latter  chielly  against  the  British  Isles.  While 
highly  ellicient  in  the  pursuit  of  the  first  uamwl  <»bject,  the 
Zeppelin  has  proved  much  less  satisfactory  in  bombing  raids. 

For  offcnsi\'e  operations  the  (leniians  use  tbe  gigantic  super- 
Zeppelin  type  of  56,000  cu.  m.  volume,  which  has  an  outer 
cover  of  silk,  a  speed  of  sixty-two  mik-s  per  hour  and  carries 
four  quick-firing  guns,  ten  maciiine  guns  and  four  toii^  of 
explosives. 

Better  results  appear,  however,  to  have  been  attained  with 
a  smaller  scouting  type  of  Zeppelin  which  has  a  vtdume  of  only 
;iO,000  cu.  m.,  a  spec<l  of  fifty-six  miles  per  hour,  and  carries 
two  tpiick-firing  guns,  six  machine  guns  and  two  tons  of  ex- 
plosives. • 

(Tiie  quick-firing  guns  mentioned  may  refer  to  the  auto- 
matic guns  of  V2  in-  hore  of  which  three  were  found  to  be 
mounted  on  tlie  L33,  a  ZepjK'lin  which  was  brought  down  in 
England  last  fall  by  British  aviators. — Ekitor.) 

Flying  I  London),  September  S,  1917 

The  Handicap  of  the  Wind. — The  Timea  correspondent  on 
the  Western  front  confirm  Mr.  I.4»ncliester'»  views  as  to  the 
handicap  of  the  westerly  winds.  He  says  that  "  fighting 
nearly  always  drifts  over  the  enemy's  territory  and  that  tbe 
flermans  habitually  endeavor  to  draw  our  men  farther  over 
their  own  grountl,  where  even  a  small  mishaj)  may  prevent 
them,  against  tlie  adverse  winils,  to  regain  their  own  lines." 

The  handicap  of  tiic  wind  al.so  deprives  .-Mlied  pilots  of  the 
necessary  evi<leiice  us  to  crashed  Oerman  machines,  without 
which  fheir  claim  to  victon-  is  not  officially  recognized.  All 
claims  are  carefully  scrutinized  at  some  three  stages  before 
they  arc  finally  admitted  and  ])ublished  by  the  High  Command. 
Probably  in  one-thir<i  of  the  ca.*M>s  where  the  pilots  get  credit 
for  having  cra.she<l  enemy  machines,  the  claim  is  allowed  only 
through  the  accident  of  some  other  aviator,  flying  low  at  the 
time,  having  seen  the  descent  from  the  clouds  above  and  the 
actual  collision  with  the  earth,  or  some  similar  corroborating 
evidence. 

Aero-Enyine  Induction. — With  tile  Onome  Monosoupape 
engine  the  gasoline  feed  system  to  the  carburetor  may  be  by 
gravity  or  air  pres.sure,  by  a  mechanical  driven  air  pump  sup- 
plying air  to  tlie  main  tank,  or  the  carburetor  may  be  supplied 
under  pressure  by  a  mecliunically  driven  gasoline  pump 
actuated  by  the  engine. 

When  the  first  system  is  used  the  fuel  flows  direct  from 
the  tank  to  the  ci>nnection  on  the  crankshaft  aixl  the  gasoline 
tank  must  be  a  certain  heijdit  alM>ve  the  center  line  of  the  en- 
gine in  order  to  provide  the  ne<'es.sary  head.  The  air  pressure 
system  of  fuel  supply  allows  the  tank  to  be  placed  in  any 
convenient  position  and  tlie  gasoline  is  supplied  to  the  jet  at 
constant  pressure.  A  hand-operateil  air  pump  is  fitted  for  ob- 
taining tbe  initial  pressure  in  tbe  tank  and  the  air  pump 
driven  fn»m  the  engine  maintains  this  pri'ssure  when  the  en- 
gine is  running.  An  adjustable  automatic  relief  valve  is  used 
and  this  can  be  regulated  to  give  a  constant  pressure  of  air  in 
the  tank;  also  it  may  l>e  adjustable  during  flight  to  correct  the 
pressure  to  comjtensate  for  any  dilTerence  in  the  atmospheric 
pressure  due  to  altitude. 

In  ca.ses  where  the  gasoline  tank  is  placed  above  tbe  center 
Hoe  of  the  engine,  the  latter  can  be  started  by  allowing  sufB- 
cient  gasoline  to  flow  into  tlie  crankcase  by  gravity,  but  for 
any  other  position  of  the  tank  a  small  auxiliary  hand  pump 
is  retpiired  and  connected  in  parallel  with  the  uiet-hanical 
pum|>  piping.  One  or  two  strokes  of  this  hand  pump  is  all 
that  is  re<|uired  for  priming  the  engine  sulHeiently  for  start- 
ing. 
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Georpe  O.  Squier  Made  Major-(reneraI 

Brig.  0»'n.  (i«'orR'e  O.  Squier,  Chief  Signal  Officer,  U.  8.  A., 
was  pronio(r<l  on  Oct.  r>  lo  tie  a  tnajor-fjeneral. 

General  Squier  wim  bom  in  Urvdeii,  Mich.,  on  March  21, 
1865.  He  graduated  t  nmi  West  I'oint  in  1887  and  was  made 
a  second-lieutenant  in  the  Thirii  Ar1iller>-.  lie  became  a  tlrsf- 
lieuteniuit  on  June  ^MK  181)3,  an<l  wan  coinniisHionetl  a  signal 
ollicer  with  the  rank  t>f  captain  of  volunteers  on  Mav  20, 
1898.    After  having  8er>-e<l  through  the  war  with  Spain,  he 


Maj.-Oen.  Gei>rge  O.  .Sgi'iER,  l'.  S.  A. 


was  honorably  dis4'harged  as  an  officer  of  volunteer«  on  .Fuue 
30,  1901,  having  previously  In-en  appointed  a  captjiin  in  tlie 
Signal  Corps,  V.  S.  A.,  on  Feb.  "J,  1001.  He  became  a  major 
on  March  2,  1903,  a  lieulenant-<-oIonel  on  Man-h  17,  1013, 
and  a  brigadier-g«'nenil  on  Feb.  14,  1917. 

General  Squier's  interest  in  aeronautics  dateti  a  long  way 
ha<'k.  When  a  major  he  drew  up  the  speciHcationa  for  the 
Hrst  American  military  air|>lane,  as  the  result  of  which  the 
I'nited  States  Army  uccpiired  in  1908  a  Wright  biplane,  thus 
heing  the  lirst  nniiy  to  Ikc  e<mippc<l  with  aviation  materiel. 
To  his  efforts  was  likewiM-  ilue  the  purchase,  hy  the  Signal 
Cor]»S  of  a  small  training  airsliip  built  by  Capt.  Thomas  S. 
Baldwin. 

(ieneral  Squier  was  for  four  years  militarj-  attache  at  the 
Aniericjui  Kmhn,s,*y  in  London.  Two  of  these  years  were 
years  of  war.  He  thus  ha<l  an  excellent  op(N>r1unily  to  stu<ly 
the  exlniordinary  increas**  the  war  brought  about  in  Great 
Britain's  aerial  establii^hmeiit  as  well  as  the  technical  spc- 
fializatiim  of  the  n's|M'ctive  mtih'riel  and  the  special  training 
of  the  personnel.  Therefore,  when  the  I'nited  .Slates  dei'idcd 
u|>on  the  creation  of  an  air  Ih-et,  the  choice  of  the  authorities 
eould  not  but  logically  fail  upon  (ieiienil  Squier  who,  after 
having  headed  the  now  greatly  e.\panded  Aviation  Section  of 
the  Signal  Corps,  iMratue,  in  view  of  his  excellent  sen"ices. 
Chief  Signal  ()fflcer.  General  Squier's  last  ]>rouiolion  only 
oonflmiH  the  high  esteem  in  which  this  savant  oflicer  is  held 
in  Washington. 

General  Squier  is  a  tueuiber  of  the  Royal  Institution  of 


Great  Britain,  to  which  he  was  elected  in  recognition  of  hia 
work  in  perfecting  sine-wave  telegra|>hy  whereby  the  eflHcieucy 
of  submarine  cables  was  increasetl  from  50  to  100  per  «H'nt. 

Patent  Pooling  Agre«*nient  Upheld 

Attorney-General  Gregory  has  ruled  that  the  jialenl  ihhA- 
ing  S4'henie  in  the  agreement  l)etwoen  the  Aircraft  Production 
Board  and  the  Manufacturers'  Aircraft  Asswiation,  intended 
to  prevent  patent  litigation,  does  not  violate  the  Sherman  anti- 
trust law. 

This  ruling  clears  away  a  possibly  serious  obstacle  in  the 
path  of  the  aircraft  i)rogrBm  of  the  Government.  The  effect 
of  the  opinion  is  to  ratify  all  the  work  done  by  the  Aircraft 
Production  Boar<l  ami  the  Atlvisory  ConuMittee  for  Aeronau- 
tics, and  Insures  the  employment  of  the  entire  airplane  pro- 
ducing capacity  of  the  countrj-  on  the  big  task. 

In  general  terms,  the  agreement  provides  for  the  pooling 
in  the  Manufactun-rK*  Aircraft  A»KOt*intiou  of  the  basic  air- 
plane patents  known  as  the  Wright  and  Curtiss  patents,  and 
also  of  all  other  airplane  patents  now  lieM  or  hereafter  de- 
veloped by  memWrs  of  the  As.sociat ion.  The  organization  is 
open  to  any  builder  or  patentee  on  payment  of  nominal  asso- 
ciation fees. 

Provision  is  niaile  for  rt>yalty  payments  at  $200  a  mwhine, 
a  re<luction  to  al>out  one-tifth  of  the  sum  asked  by  patent 
holders  before  the  scheme  was  worki-d  out.  With  the  excep- 
tion of  12.')  assigned  to  nmintain  the  Association,  the  royalty 
goes  to  holders  of  contndling  patents.  A  maximum  limit  of 
.'$2,000,000  is  ti.\rd,  however,  for  «ich  of  the  Wright  and  Cur-  ; 
Ciss  claims.  Holders  of  any  future  controlling  patents  who 
are  members  of  the  Association  will  share  in  royalties  as  later 
determined. 

Proposed  Aeronautical  Show 

The  Second  Pan-American  Aeronautic  E^xposition  is  being 
advertisdl  to  be  held  at  the  (iraml  Central  Palace,  New  York 
City,  Feb.  10  to  '23,  notwithstanding  that  the  Aircraft  Proihic- 
tion  Board  rei*ently  passt-d  the  following  resoliitiou  in  regard 
to  holding  an  aeroimutical  exiKwilion  during  the  war: 

"  KESOLV EL),  that  as  a  matter  of  general  policy,  in  view 
of  the  military  situation,  the  Board  does  not  encourage  the 
holding  of  any  expositions  of  aircraft  for  the  duration  of  the 
war;  that  for  uiilitarv'  reasons  no  developments  of  new  types 
of  engines  or  planes  can  be  exhiltiled,  and  the  inevitable  di»- 
traction  of  interest  on  the  part  of  the  manufacturers  will  not 
be  in  the  interests  of  the  military  departments." 

There  has  been  no  change  in  the  policy  of  the  Government 
in  regard  t<i  holding  an  exposition  this  year,  and  the  above 
resolution  is  still  in  force. 

The  Manufacturers'  Aircraft  Association  has,  it  is  stated, 
given  no  encouragement  lo  the  holding  of  an  ex{M)sition  this 
year,  in  view  of  the  war  and  the  Government's  expressed 
wishes  in  the  matter.  If  other  conditions  prevailed  under 
which  an  aeronautical  show  would  l)e  ilesirable  this  year,  it  is 
understood  that  the  {)olicy  of  the  Manufacturers'  Aircraft 
Association  wouhi  l)e  to  c(mduct  the  show  under  their  own 
auspices. 

National  Advisory  Committee  Election 

At  the  annual  meeting  of  the  National  Aclvisory  Committee 
for  Aeronautics  held  recently  Dr.  W.  F.  Durand  was 
n-i'lected  chairman  and  Dr.  S.  W.  Stratton  was  reehi-ted 
secretary.  MemlK-rs  of  the  executive  committee  were  ehv-ted 
as  follows:  Dr.  .loseph  Ames,  Dr.  Charles  F.  Mar\-in,  Dr. 
Michael  I.  Pupin,  Maj.  Gen.  George  0.  Squier,  I'nited  States 
Army,  Dr.  S.  W.  Stratton,  Rear  Admiral  I).  W.  Taylor, 
United  States  Navy,  and  Dr.  Charies  D.  Walcolt. 

At  the  otganixatioii  mi-efing  of  the  exwutive  committee  Dr. 
Charles  D.  Walcott  was  ele«-te<l  chairman  and  Dr.  S.  W. 
Stratton,  secretary.  Existing  subcommittees  were  continued, 
and  an  eililorial  commit l«>e  was  apiMinteil  to  prepan>  for 
publication  the  te«-hnical  reports. 

.Aviation  Section  Now  in  New  Home 

During  the  i)a8t  week  the  various  branches  of  the  Aviation 
.Section.  Signal  Corps,  with  the  exception  of  the  I'hotogrnphie 
Division,  that  were  locateil  in  the  Mills  Building,  Washington, 
D.  ('.,  moved  into  the  ohi  Southern  Railway  Building  on  D 
Street,  N.  E.,  near  the  Union  Station, 
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Maj.-Gen.  Coethala  Heailn  Wrijrht-Martin 

On  Oct.  3  Maj.-Ocn.  fl.'org;«'  \V.  (iufthalis  was  eUwIwl  prrei- 
dcnt  of  the  Wright-Martin  Aircraft  Corjj.  Ue  will  take  at 
once  an  active  part  in  dircrtiuf;  the  corporation's  affairs  in  an 
advisory  capacity. 

Since  his  retirement  as  general  manager  of  the  Shipjiing 
Board,  Oeneral  Gocthals  hiw  \nH'n  engiiged  chie  'y  in  undertak- 
ings of  his  engineering  tinu,  Uocthals,  Jamicson,  Houston  & 
Jay,  40  Wall  Street,  New  York. 

General  Goethals's  election  as  a  Director  of  the  Wright- 
Martin  Corp.  occurroil  at  the  atiniial  m:>cliiig  of  shareholders. 


M.tJ.-ncN.  Oeoiige  \V.  Ooethals 

<C)  Vndcricood  d  Vniermood 

When  the  other  directors  decided  to  make  him  pn»i«lent,  he 
accepted  with  this  statement : 

"  1  have  si'rioiisly  consideml  and  iliscussed  my  acceptance 
of  the  position  to  which  you  have  clwled  me,  and  I  have 
accepted  it  with  the  view  of  doing  kouic  work  that  will  be 
useful  and  assist  in  the  prosecution  of  the  war.  My  a-ceptance 
is  from  a  sense  of  duty,  and  for  such  time  aa  I  can  be  helpful, 
or  during  the  war  ijcriod." 

George  II.  Houston,  a  partner  of  General  Goethals,  is  to 
continue  as  vice-pn-sidcnt  anil  g«'ncnil  manager  of  the  Wright- 
Martin  Corp.  Marshall  J.  Doilgc,  of  Bertron,  Oriscom  &  Co., 
was  eli-ctjid  a  director  and  the  retiring  members  were  rc-elc<"tcd 
for  another  year. 

The  Wright-Martin  Corp.  recently  obtained  a  large  order 
from  the  Government  for  Hispano-Siii/a  air|dane  engines. 
The  output  of  the  Wright-Martin  plant  at  New  Brunswick, 
N.  J.,  is  to  supplement  the  (rovcrnmcnt's  production  of  Liberty 
engines  to  equip  the  airplane's  now  in  pnN-ess  of  constniction. 
The  compuny  u  year  ago  engaged  to  build  43U  Hispano-Suiza 
engines,  in  part  for  the  Krencli  (Joveniment,  an<l  is  still  at 
work  upon  them. 

The  annual  statement  says  that  as  siHm  as  the  last  of  the 
engines  sliall  be  complete<l,  which  will  be  in  a  few  we<>ks,  the 
full  plant  capacity  is  to  be  dovot»il  to  I'nited  States  Govern- 
ment work. 

(icnend  (Joi'lhala'  achievement  as  the  builder  of  the  Panama 
Canal  is  known  and  recogniz»«d  thniugbout  the  civilized  worhl. 
He  wiLs  appointed  a  menilier  of  the  Isthmian  Canal  Commis- 
sion March  4,  VM\1.  by  I'n'sidcnl  K«M>sevelt.    He  arrive<l  on 


the  Isthmus  March  12  following,  and  on  April  1  the  President 
jilaced  him  in  complete  charge  of  the  work  aa  Chief  Engineer 
and  Ciiaimian  of  the  Isthmian  Canal  Commission. 

From  that  date  the  dirt  began  to  fly.  Completing  the  work 
aliead  of  schedule  and  for  several  millions  dollars  under  the 
estimate  of  $375,000,000,  on  April  1.  IftH,  the  old  cormtruc- 
tion  organization  went  out  of  existence  an*l  General  Goethals 
WHS  made  the  first  Oovenior  of  the  Panama  Canal  Zone. 

Although  General  Goethals  is  a  great  engineer,  it  is  re<-og- 
nixeil  that  his  achievement  at  Panama  was  mainly  due  to  his 
wonderful  executive  and  administrative  ability  in  creating  and 
speeding  up  an  organization  which  at  its  zenith  numl)ered 
nearly  50,000  men.  The  rsprit  de  corps  which  he  inspired  in 
the  workers  and  their  determination  to  put  the  job  over  wa.s 
merely  a  reflection  of  the  General's  own  personality. 

Goetbal's  administration  was  known  as  a  benevolent  autoc- 
racy, with  underlying  justice  for  oHlciuls  or  lal)Orers.  His 
Sunday  mornmg  "  court "  was  one  of  the  institutions  of  the 
Isthmus,  where  he  personally  heani  the  disgruntled  lalwrer 
or  high  official,  settleil  personal  and  even  family  differences, 
administered  <lis<'ipline,  heard  suggestions  for  I>ettcnnent8  and 
metetl  out  justice  to  all. 

And  those  Sunday  mornings  throughout  his  administration 
were  at  the  expense  of  the  rest  and  recreation  of  a  man  who 
was  considered  the  hardest  worker  on  the  canaJ. 

Impatient  of  the  inefficiency  of  divided  control  and  respon- 
sibility where  a  big  job  i.s  to  be  am)mplished,  the  General's 
opinion  that  "  Boards  are  long,  narrow  and  wooden  "  is  an 
excellent  indice  to  a  big,  kindly,  ajul  brilliant  soldier,  engi- 
neer and  administrator. 

Maj.-Gen.  Goethals  received  his  training  as  an  officer  in  the 
Engineer  Corps  of  the  I  niled  States  Army.  He  was  bom  in 
Brooklyn,  N.  Y.,  June  20,  1858.  He  was  graduated  from  West 
Point  in  1S80,  being  commissioned  a  Second-Lieutenant  of 
Engineers  June  12,  1880.  His  first  lieutenancy  came  in  1882, 
and  he  was  promoted  to  captain  Dec.  14,  1801.  During  the 
Spanish-American  War  he  8i'rve<l  as  Chief  of  PiDginecra  in 
the  volunteer  army,  with  the  rank  of  lieutenant-colonel. 

He  was  promotwl  to  his  majority  in  the  Engineer  Corps 
Feb.  7,  1900;  March  2,  1907,  to  lieutenant-colonel,  and  Dec.  3, 
1909,  to  colonel. 

By  special  Act  of  Congress,  Colonel  Goethals,  in  recognition 
of  his  exceptional  sen'ices  on  the  Panama  Canal,  wa.s  advanced 
to  the  rank  of  major-general  March  4,  1915. 

The  Signal  Corps  Wants  Lenses 

The  Cbief  Signal  Officer  requests  that  the  widest  publicity 
possible  be  given  the  following  appeal : 

People  of  the  I'nitetl  States  are  asked  to  help  the  Signal 
Corps  of  the  Anny  get  lenses  enough  for  cameras  for  the  ileet 
of  observ'ation  airplanes  now  Ijeing  built.  The  need  is  imme- 
diate and  of  great  importance;  the  nirjilancs  are  the  eyes  of 
the  anay  and  tlie  canu-ra  lenses  are  the  pupils  of  those  eyes. 

German  lenses  can  no  longer  be  bought  in  the  open  market. 
England  met  this  difficulty,  in  the  earlier  stages  of  the  war,  by 
requiring  lens  owners  to  register  lenses  and  requisitioning 
those  needed.  England  is  now  making  len.se8  better  than  the 
German  ones  formerly  importetl  but  no  faster  than  needed 
for  her  own  uses.  The  Bureau  of  Slandanls  of  the  l'nite<I 
States  Department  of  Comnierce  is  now  perfecting  a  sub- 
stitute for  the  German  "  crown  barium  "  gla.ss  usihI  for  lenses 
and  will  later  be  able  to  meet  the  neeils,  and  special  lenses  are 
being  designed  for  this  work. 

The  situation  now,  however,  is  that,  with  air|>lanes  soon 
to  be  n-ady  for  »er\'ice,  suitable  lenses  cannot  be  bought. 
Hundrctls  are  needed  at  once.  Possessors  of  the  require<l 
tyju-s  are  urgeil  to  enlist  their  lenses  in  the  Army.  They  are 
asked  immediately  to  notify  the  Photographic  Division  of  the 
Signal  Corps,  I".  S.  A.,  Mills  Building  Annex,  Washington. 
D.  C,  of  lenses  of  the  following  descriptions  which  they  are 
willing  to  sell,  stating  price  asked: 

Tessar  Anastigmat  Lenses,  made  by  Carl  Zeiss,  Jena,  of  u 
working  apertun?  of  F.  :i.5  or  F.  4.5,  from  8',4  to  20  in.  focal 
length. 

Buuscli  &  Load)  Zeiss  Ti>ssars,  F.  4.5,  from  8^4  to  20  in. 
focal  length. 

Vnigtlander  Heliar  Anastigmat  Lenses,  F.  4.5,  8V4  to  24  in. 
focal  length. 

Practically  all  of  the  lenses  of  these  types  in  America  will 
be  re<juired,  but  the  8I4  in.  len.ses  are  most  urgently  needed. 
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MYSOLDIER 


A  boy,"  said  the  kindly  old  doctor,  as  he  felKiis  way  dovm 
the  stair-rail.  He  put  liis  arm  arouiid  the  Moulder  of  tlie 
man  he  met  at  the  bottom,  and  they  stood  Biere  listening. 
A  small  cry  carried  down  to  them,  so  thatfcars  glistened 
in  the  man's  eyes  as  he  bade  die  old  doctoiftood-night. 
A  smart  boy,"  said  the  teacher,  when  he  got  ps  lessons  well. 
A  wonderful  boy,"  said  the  maiden,  who  \N'orshipped  him 
from  afar.  | 

"My  boy,"  said  his  Country,  when  the  call  c  ame  To  War! 
"Our  boy"  said  his  mother  and  father,  ailahey  proudly 
watched  him  march  away  to  take  his  pan|  in  the  Great 
Struggle  for  Freedom  and  Humanity, 

THE  AMERICAN  SOLDIER  GOES  FORTH  TO  FIGHT 
BACK  HIM  UP  WITH  ALL  YOUK  MIGI  O 

BUY  A  LIBERTY  BOND 


-  is- 


COMTUWEVTS  OF 


CuRTTSS  Aeroplane  and  Motor  Corporation 
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• 

J.  ROBINSON  HALL 

AERaKANBS,  MOTORS 

AND  EQUIPMENT 

PACIFIC  COAST 

REPRESENTATIVE 

FORBION  AMD  AMBKICAN 

MANUFACTURERS 

609-611  Merritt  Bldg.,  Los  Angeles,  California 
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The  Goodyear 
Kite-Balloon 

The  kite-balloon  perfected  by  Goodyear 
combines  the  principles  of  the  man-lifting 
kite  and  the  captive  balloon. 

The  first  was  unpractical  because  it  required 
a  strong  wind. 

The  second  was  unsatisfactory  because  its 
use  was  limited  to  periods  of  ccJm. 

Neither  was  stable,  nor  free  enough  from 
veering  and  yawing. 

The  Goodyear  type  of  kite-balloon  has  fused 
the  operating  principles  of  both,  selecting 
the  best  in  each,  so  that  it  serves  in  storm 
and  calm  and  furnishes  a  fixed,  unwaver- 
ing eye  for  artillery  and  fleet. 

The  carefully  adjusted  inclination  of  the 
elongated  bag  makes  the  plane  of  its  nether 
surface  a  kite  when  the  wind  is  on  its  front, 
and  a  resistant  plane  when  the  air  currents 
are  heavy  on  the  back  of  the  bag. 

The  refinements  of  keel  construction,  steadying  side 
fins,  and  stabilizing  tail-cups  are  Goodyear  contribu- 
tions to  steadiness  in  air. 

Every  factor  necessary  to  the  fusion  of  the  principles 
of  kite  and  balloon  has  been  developed  or  perfected 
— either  in  design  or  in  material,  or  both. 


Everything  in  Rubber  for  Airplanes 
Balloons  of  Any  Size  and  Every  Type 

The  Goodyear  Tire  &  Rubber  Company,  Akron,  Ohio 
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WAR  WILL  END  QUICK 

When  Aeroplanes  of  Speed  and  Durability  are  put  into 

Service  by  the  Allies 

ALUMINUM  SHEETS 

Decrease  Weight,  Increase  Speed,  Strength  and  Durability 


We  carry  the  Largest  Stock  in  the  World — and  Operate 

Our  Own  Rolling  Mills 


Service  is  Assured — Write  us  Today 

WE  ALSO  MAKE  ALUMINUM  INGOTS.  OF  ALL  GRADES-FOR  CASTINGS  OR 
STEEL  PURPOSES-RODS-WIRES-GRANULES,  ETC. 


United  Smelting  &  Aluminum  Co. ,  Inc. 

NEW  HAVEN,  CONN. 

BRANCHES: 

24  Stone  Street,  New  York  City  I3M  Dime  Bank  BIdg..  Detroit.  Mich.  9S9  .Monadnock  Bldt-.  Chic«|o.  Ill 
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CRANKSHAFT  QUALITY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Exjjerience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  well  as  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them  today 
able,  without  experiment,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rigid 
insF>ection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  product  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 
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"  The  time  has  eome  to  conquer  or  submit" — 

"For  us  there  is  but  one  choice.  We  hove  made  it." 

^President  Wilson. 

■% 

SUBSCRIBE  NOW! 

Far 

United  States  Government 

BONDS 

of  the 

SECOND  LIBERTY  LOAN 

$3,000,000,000 

 or  more  

(L^s  nwke  U  morel) 

These  new  United  States  Government  Bonds  are  issued  in  de- 
nominations of  $50  and  multiples  thereof.  The  T'nitivi  States 
Treasury  will  pay  you  interest  at  4%  per  annum,  payable  semi- 
annually. 

KASY  PAYMENTS — You  can  pay  2%  on  your  bonds  when 
you  make  your  application,  IS^  November  15,  40%  December  15, 
and  40^;  January  15,  1918.  For  example,  when  vnu  buy  a  $100 
bond  you  can  pay  $2  now,  $18  November  15,  $40  December  15,  and 
$40  January  15.  YOU  CAN  GET  TOUR  BOND  AS  SOON  AS 
YOU  HAVE  FULLY  PAID  FOR  IT.  Liberty  bonds  are  the  best 
security  in  the  world.  They  are  readily  salable  and  are  practically 
exempt  from  taxation  for  people' of  moderate  incomes.  The  law 
permits  their  conversion  into  bonds  bearing  higher  interest  should 
such  bonds  be  issued  by  the  Government  in  the  futore. 

HELP  YOUR  COUNTRY  AND  YOURSELF 
HELP  OUR  BOYS  ''OVER  THERE**  

Get  an  official  Liberty  Loan  blank  from  any  Bank  or  Trust 

Company  and 

SUBSCRIBE  NOW 
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Aluminiim  Company  of  America 

PITTSBURGH,  PA, 

Manufacturers  of  Aluminum 

Ingoty  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Office,  2400  Oliver  BuUding,  PitUburgh,  Fa. 

Branch  Offices: 


Boiiton  131  State  Street 

Chicago  1500  Westminster  Building 

Cleveland  950  Leader-News  Building 

Detroit  1512  Ford  Building 

Kansas  ('ity  308  K.  A.  Long  Building 

Lob  Angeles  (  i*ierson.  Rood  in  g  &  Co.,  Agents) 

494  Pacific  Eleetrit-  Building 

New  York  120  Broadway 

Philadelphia  .1216-1218  Widener  Building 

Rochester  1112  Granite  Building 


San  Francisco  i^Pierson,  Roeding  &  Co.,  Agents) 

731  Rialto  Building 
Seattle  ( Fierson,  Roeding  A  Co.,  Agents) 

*"  '     *  523  Colman  Building 

W  ashington  509  Metropolitan  Bank  Building 

Send  inquiries  regarding  aluminum  in  a^y  form  to  neareet 
Branch  Office,  or  to  General  Sales  Office 
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Coixtraclors    to  U.S.  Armyvivd  Nw/y 


THO>lAS-}loPffE   AlPCJ3!AFT  CoRPORlAJlON 

ITHACA  ,  N  .V.  V?.  ff.  A . 
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Model  T.  T..  90  h.  p.  Training  Tr«ctor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

Lfincoln  Hiffhwax  NewarK»  N.  J. 

NMr  PMialc  KlT«r  T«le|»kon«  H*rK«t  99H 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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Thc  Tait-Peirce  \Aani  is  uiie  ul  ll>e  oldest  and  the  most  ex- 
tensive "contract-shops"  in  the  United  States.  It  has  been 
identified  with  the  evolution  and  initial  prr>ductiun  of  nianv 
mechanical  developments,  each  markiiiK  a  new  era  in  the  sphere 
of  human  progress— such  as  the  sewing;  machine,  the  typescttinK 
machine,  the  typewriter,  the  adding  machine,  the  iitotorcycle  and 
the  automobile. 

Today  it  is  the  larKesi  and  best  equipped  organization  of  its 
class  ill  this  country  tor  work  of  the  character  necessary  in  the 


development  of  aeronautical  etiKiiies.  light  machinery  parts  and 
s[>ecial  tools. 

Tlic  advantage  of  such  experience  is  at  the  command  of  con- 
cerns whose  present  production  nji({ht  he  materially  improved 
or  increased  by  proper  co-ordination. 


het.RlI.."UaA. 


2003 


a  counterbalanced  aviation 

crankshaft 


•  •  • 


one  of  the  1  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  cuid  eliminates  bearing  pressure 

V^a  hav€  ihipp*d  50,392  CounUrbalanemJ  Crankahaftt  to  Augutt  28th,  I9IT 

THE  PARK  DROP  FORGE  CO.      CLEVELAND,  OHIO 
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Baker's 

Castor  Oil  ^^^^ 

Specieilly  Refined 
for  the  Lubrication  of 

AERONAUTICAL  MOTORS 
^■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■^■■■■■■■■■■■■■■■■■■■■■■■■■■■■■J 

BAKER  CASTOR  OIL  COMPANY 

Oound^  J8S7 

The  Oldest  and  Lai^est  Manufocturers  of  Castor  OA  in  the  United  States 

120  BROADWAV       NEW  YORK 


ANNOUNCEMENT! 

In  view  of  the  urgent  requirements  of  the  United  States 
Government  for 

Resistal  Aviator's  Goggles 

we  are  compelled  to  ask  purchasers  of  RESISTAL  AVIATOR'S 
GOGGLES  to  wait  for  shipments  until  we  deliver  to  the 
Government. 

Shortly  after  October  1 ,  1917,  we  will  be  in  a  position  to  ship 
orders  for  RESISTAL  AVIATOR'S  GOGGLES- just  ap- 
proved and  standardized  by  the  United  States  Signal  Corps. 

STRAUSS  &  BUEGELEISEN 

37  Warren  Street  New  York  City 
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AIR  PLANE  DRY  KILNS 

We  are  prepared  to  desiipi,  equip,  install  and  operate  according  to  Aircraft 
Engineering  Division  Specification  No.  20,500. 

L  Grand  Rapids  Vapor  Process  Kilns  (as  perfected  thru  the  ercctioii  of 
2,000  kilns  in  high  class  woodworking  plants). 

IL  Tiemann  Humidity  Regulated  Kilns  (as  designed  and  developed  by  the 
Forest  Products  Laboratory  at  Madison,  Wisconsin). 

IIL  TiemmmJGrmd  Rapids  ConMnation  Kilns  (combining  the  scientific 
points  of  the  Tiemann  kiln  with  the  practical  experience  of  the 
Grand  Rapids  Veneer  Works,  subject  to  operation  by  either 

method). 

JTc  lun  e  ,lfsit:n,  <!  or  i-qui pp>'<l  kilnS  fOT  ^JKfT"^**       j»-.g*  *>  ' 


(to  mUUiom  to  U»t 

HTANDABU  AKUO  COUVUKATION,  CMMAMHAK  AimiH-^W.  Ulk 

DATTON-WRIOHT  AIRFLAUrB  OOMPAKT,  S8S2S-IIOa8B  AIMS1>V  CtSIKUn. 

n«HKK  BODY  COBFOBATION.  WTim]iTH#  OOHVAinr. 

cvMom  AaapwuMOt  a  Mojoa  o^<na»iH.  WHsaNUBfDLCQMM&nr^ 
"     *  eiBOf  1.  r"  ■ 


y&mr  drying  pmlilejn  to  experts  tcho  make  a  speeUty  of  kiln  < 
to  fmrnuh  mtd  mmM  M 


GRAND  RAPIDS  VENEER  WORKiS 

Gfand  RapUs,  Michigan  Seattle,  WaahingCon 


r 


CRANKSHAFTS.  Etc.,  Will  Be  Put  in  Running 
Balance  in  My  Recently  Organized 

y  ^aboratory  of  j||^ynainic  jj^alance 


Centrally  Located  in  This  City 


All  woilc  guaranteed  and  done  an  mj  latest  Balancing  Apparatus.  It  appean  that 

a  great  de.i!  r»f  misinformation  is  now  being  circulated  with  respect  tn  the  would-be 
simplicity  with  which,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self-appointed  experts.  Let  me  have  a  shaft  balanced  In  this  manner  and  I  will 
explain  the  correct  way  of  tialancinK  sudi  a  shaft 


N.  W.  AKIMOFF,  BuflJer  ef  Dynamic  BaUncintf  MacKmery 

OWxcc :  HARRISON  BUILDING.  PHILADELPHIA 


Digitized  by  Google 
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PASCO  AIRPLANE  WIRE  WHEELS 

STAND  SUPREME 

Manufacturers  of  Airplanes  desiring  prompt  deliveries 
should  place  their  orders  immediately. 


PASCO  wire  wheels  are  built 
for  durability  and  Us^tncss  and 
made  to  withstand  terrific  radial 
and  lateral  strains.  Capacity 
over  400  wheels  per  day. 


NATIONAL  WIRE   WHEEL  WORKS,  INC 

GENEVA,  N,  Y. 


1 


Licenaed  by  and  affiliated  wiUi  Meam.  Lediic»  Heits  flk  Co., 

AEROPLANE  DOPE 


of  the' 


HIGHEST  QUALITY 


:OKTIlA£Tem 


for 

land  and  water  machines  built  by  constructors  able  to  afford 
the  best.  Also  gives  excellent  results  and  reduces  fire  risk 
when  used  for  the  last  2  or  3  coats  over  a  cheaper  dope 


AMERICAN  EMAILLITE  COMPANY 
555  W.  Washington  Street 
Chinao,  III. 


Digitized  by  Google 
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\If  It's  For  Aircraft 

And  Made  of  Rubber 

We  Can  Make  It 

Y(  )l'  can  u?e  our  splendidly-etiuipjwd  fac- 
torj'.  the  brains  of  experienced  men  and  the 
most   mo<lern   machinery   to   produce  any 
rubier  sundries  neede<i  tor  aircraft. 

Wouldn't  the  introduction  of  certain  rubber  parts  in- 
crease the  performance  and  efficiency  of  the  craft  you 
make?  Perhaps  there  is  some  vital  part,  not  doing 
its  work  satisfactorily,  where  rubber  would  b*  the 
logical  substance  to  use. 

Take  it  up  with  us.  There  is  nothing  too  big  nor  loo 
small  for  our  consideration. 

We  want  you  to  feel  that  we  are  here  to  cooperate 
with  you  in  materializing  any  idea  you  might  have 
for  bettering  aircraft  construction  b>  the  use  of  rubber 
jiarts. 

H'f  «i7/  assul  you  in  dn-cloping 
thfsr  idras.  or  yoH  can  givf  us  the 
han-sl  sufifU'slions  and  j>r  xcill  work 
llu-in  out  for  you  if  al  all  firaclieahU. 

We  have  the  men.  machinca  and  experience  in  rubber 
manu  f  aclure. 

Why  not  use  them? 
OURAL  RUBB£A  COAPOAATAOM 


Flemington 


New  Jersey 


Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  elastic  a\  iation  cord. 
We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  heavy  elastic  cord. 


Slaadtn  H-i  truftd  milk  to,  of/ 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUCHTON,  MASS. 


44 


99 


Usco 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC. 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE. 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT.  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 
Withstands  All  Weather 

Conditions 
AND  Ages  Well 


MADE  BY  THE 
WORLD'S  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


d  by  Goocle 
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ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for    a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  ia  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


"Flexo"  Aero 
RADIATORS 


The  only 
core  that 
will  etand 
!M"vere 
landing 
shocks. 

No  sharp 
comcm 
to  crys- 
tallize 
til  rough 
vihrution. 


The  only 
coro  that 
can  be  m 
bent 
without 
injur>-  to 
the  metal 
or  soldered 
jointit. 


••K1.KXO"  r.\TK.NTI-:i» 


ALTO  RADIATOR  MFG.  CORP. 


tl*-m  n.  IJth  KTRKI-T. 


i,(>«i  »n<;ki,es.  cai.. 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturer* 
and  designer* 
of 

AERO 
RADIATORS 
INTAKE 

and 

EXHAUST  PIPES 


LINDER  &  MEYER 
24S  W.  55th  St. 
New  York 


Resistal 
Aviators'  Goggles 

Get  your  orders  in  at  once  for  the  new 
Government-approved  Resistal  Rein- 
forceH-jjlass  .Aviators'  goggles  and  insure 
prompt  delivery. 

Headquarters  ti>r  ail 
kinds  of  goKKlci. 

THE  STRONG,  KENNARD  &  NUTT  CO. 

Manufacturing  Opticians 

2044  East  Ninth  Street  Cleveland,  Ohio 
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STIMP80N 


€ROMM£TS 


BRASS— WHITE  METAL-COPPER 


SHEET 


WASHERS 

METAL 


SPECIALTIES 


7<9FRANKUN  AVENUE   MADE  TO  ORDER  BROOKLYN*  NEW-YORK 


PREVENTS  STALLING 

/'QXBQRO 

AIR  SPEED  INDICATORS 

Tell  the  aviator  at  a  glance  if  his  machine  ia  maintaining  buoyancy,  or  (tailing.  It 
accurately  measures  the  relative  wind  pressure,  the  force  which  keep*  the  plane  in  the 
air.    It  insures  safe  flying. 

Send  for  illustrative  and  descriptive  Bulletin  No.  BA'llO. 

THE  FOXBORO  CO.  Foxboro,  Mass.,  U.  S.  A. 


New  Yurie 
SO  Church  St. 
Philadelphia 
1414  So.  Prnn.  Sq- 


ChicaKo 
t.i6j  Monadnock  Bldl- 

-St.  Louif 
1984  R.  l-:<ch.  B:di. 


Pittibursh 
B-  F.  Jonet  Bid*. 
Sun  Frandmi 
401  Markrt  St. 


Bitinlnsham.  Ala. 
740  BcooD  Mux  Bids- 
Peacock  Btof- 
2*s  Braver  Hall  Hill.  MoDtrrnl 


Arialion  Photo  fir  nphic  Equipment 
The  Brock  Automatic  Canic-ra,  Type  IV' 
The  Brock  Automatic  Camera,  Type  V 
Enlarging  Macliines,  Scale  Map  Printing 
Machines,  Special  IVIa[i  Drawing 

Instruments 
Fieltl  Dark-Koom  (Collapsible) 

The  only  Camrran  lhat  permit  f,ttoA 
enUr||emenl»  from  nenative*  made  al 
speeds  of  over  100  mi]e<  per  hour. 

ARTHUR  BROCK,  JR. 

Office — 511  Bullitt  Buildi.ng.  131  So. 
ForRTH  Stkf.et 
Factory — 533  No.  Iu.evkntii  Street 
PHIL.\DELPHrA,  Pa. 
Scivntific  Inatriimrntx,  Tools,  Dies,  Jigs  and 
Fixtures 

Furtory  orrnplM  iu]iukr^  fM(  of  floor  iip4(r4> 

l*rTrw  M>rhln»  Cuparlt)   up  to  t^t  Inrlim. 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,34  Commerce  Sl,N.Y. 
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DROP  FORCINGS 

I 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  63  YEARS 

1000  WEST  12eth  STREET,  CHICAGO,  ILL. 


^  THE  Ifc^ 


AEROPLANE  FIR 

WE  HAVE  SUPPLIED  A  LARGE  QUANTITY  OF 
DOUGLAS  FIK  I  ()H  AKUOPLANE  PURPOSES. 

IF«  havt  on  hand  at  I'OLMHKEti'SIE  a  limited  amount 
W  SaVER  SPRVCE  far  qaU 


<''IREL1ABLEJ^^ 

A.  C.  DUTTON  LUMBER  CORPORATION 


Milh 

SOtrm  BE  NO,  WASH. 
TACOMA,  \S  ASH. 


C*n*ml  Salaa  Department 


Whariret,  Warehoua** 
and  Storage  Yardt 
POUCHKEEPSIE.  N.  Y. 


WESTMORE 

PROPELLER 

will  not  warp  or  split 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

Quantity  Production 

AidflMt  AOtCRAFT  DBPARTMENT 

SCHWEIZER  &  WEST  MFG.  00. 
30S-324  N.  Ada  St.,  Chicago 

CtMm  tMnaa  "SWESOO** 

CabfaMt  maker*  with  nrrr  rhirrr  yt'arA* 
■  aeeaicflil  boiinM*  behind  them 


[p[S®[p[ELL[E[^! 


P  i:  C  I A  L  LY  cirtigneil 
,  ^  and  c  o  It  s  t  r  II  c  t  e  d  to 
^-"^  meet  the  requirements 
of   your   power  plant. 

Duplicate  the  propeller  (hat 
Civea  you  the  best  rcsult.s. 

Send  tw  ymir  blades  and 
we  will  duplicate  tham. 


Inquiries  Solicited 


HARRIMAN  AIRCRAFT  MOTORS  Ca 

SOUTH  QLASTONBUnV,  OONN. 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


^  Du  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increased 
demands  of  the  airplane  industry. 

4  Du  Pont  technical  skill  and  experience  will 
insure  strict  maintenance  of  the  quality  that  has 
made  DU  PONT  DOPE  the  standard  for  airplane 
•urface*. 

Do  Pont  Chemical  Works 

E.  I.  du  Pent  de  Noaoun  &  Co..  Owner 
120  Broadway  New  York 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

MAOmmB  GUN.  riATUI.  A.ND  Kin.B 
SIGHTS;  KA.\GE  HCAI.KSj  ACTOMATir 
TRLKPIiONBS:  WIKEI.K88  APPARATt-Rs 
NATICATING  INBTRI  MKNTM  OF  AM,  FLT- 
IJfG  AffD  SAILING  CRArX:  DECK  CLOCKSi 
WRIOT.  STOP  AXI>  POCKET  WATCHMi 
SIGNALS;    PLOTTING    HOAKOHi  ETC. 


Radium  Luminous  Material  Corporation 

Fifty  Five  Liberty  Street  New  York  City 


Factors  of  Safety 


Theae  Coont  in  Aeroplaoe  Conmraction 


NON-INFLAMMABLE 

Cellalose  Acetate  Base 


prMrfde  another  SAFBTT  FACTOR 


NON-INFLAMMABLE 

GeIes(^ODlilleets^^^  Films 

TrmnMparwnl  —  WaUrproo/ 
UANUFACTURSD  BY 

Chemical  Products  Company 

W  Broad  Street  Boston,  U.  S.  A. 

Mmmijtdttnn  tj  CJhAm  Aaicf      ntmig  IS  r«ar> 


From  an  a^tu 
n  I  (  h  I  phoio 
frmpb  without 


Taken  wlib  no 
llchi  nttpt  th« 
(low  of  llarv<|. 

it?  Itacir 


Aviation  Barometers  Equipped  With 

MARVELITE 

self-luminous  Radium  compound  of  quality 

Atr  provlnc  lo  uMful  and  lo  cnlirtly  Mtiafactory  that  no 
manurnrturcr  can  lomer  afford  lo  delay  Invcatigatinc  the  mcrita 
oT  thli  rctnarkabk  orw  matrrial.  Correipon lence  aolicited,  lampln 
fiirniihnl  and  any  rcatonable  dcrooaitraiion  (ladly  made  for  male  en 
of  baroaieien,  co<np*M(«,  •ighu.  clock*  and  watcfae*. 


COLD  LIGHT  MFG.  COMPANY 

DENVER,  COLORADO 
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"DALTON  SIX" 

In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

"Dalton  Six" 

ia  indispensable. 

Furnished  for 
Elnglish  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  Ane  instruments 
for  aeroplanes  now 
has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co.,  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


AUTOMATICALLY  SHAPES 
AEROPLANE  PROPELLERS 


THE  Di-fiance  No.  6i,\ 
Aeroplane  I'rojicllcr  Turn- 
ing Lathe  »  inailc  to  auto- 
matically turn  propeller  blade* 
<i(  any  size — tci  any  iihape  or 
Iiilch — and  leaves  only  the  final 
finixhinic  to  l>e  lUme  by  hand. 
It  insures  correct  shapes.  an<l 
will  duplicate  struts,  ax  well  at. 
proivllrrH,  of  any  dcsifcn  to 
exactness. 


THIS  machine,  wherever  in 
use.  is  evcr>-  day  taking 
the  place  ut  eight  to  ten 
!»killed  workmen.  With  one 
man  operating  a  number  of 
lathes,  each  machine  will  pay 
for  itself  in  a  few  mCMlths.  and 
then  start  paying  a  daily  profit 
"f  eight  to  ten  times  a  »kille<i 
workman's  wage. 


tn  illmtlrattd  aiul  <lr jirrtpficr  rircular  of 
IhU  mvrhinr  trill  bf  mailtd  un  rr^iifl. 

THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE,  OHIO,  U.  S.  A. 
Nmt  Tork  Clly  I^ondam,  Kncland 


bNo.  013  Avroplan*  Prspvllar  Tamlnv  Lath^. 


AIRPLANE 
RIMS  and  WHEELS 


Rims  furnished  punched  for 
spokes  and  valve,  ready  to  be  built 
into  wheels. 

Wheels  supplied  less  tires,— 
complete  with  all  parts.  Made  to 
our  own  design  or  from  manufac- 
turer's Blue  Prints. 

Manufactured  by  the  oldest  and 
best  known  steel  rim  and  wire 
wheel  makers  in  America. 

Careful  experienced  workmen 
and  best  grade  of  materials. 

Quotations  gladly  submitted. 
The  MOTT  WHEEL  WORKS 

Utioa.  N.  Y. 


TR.\DK 


M  \RK 


UNIVERSAL  MILLERS 


'1 


Aecumte  machinknt  of  Aeroplane  Sntinc  part*  demand  thtt  2A 

Un'.verMi  Miller.    WnU  for  fuU  partitnUiri. 

ISIO  W.  C«n«on  Street 
JACKSON.  MICH. 


FOX  MACHINE  CO., 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  mililary  service — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the  1917 

^ulim  Motocycle 

With  Pouierplus  Motor 

Greatest  strength,  endurance,  speed,  power,  accessibility, 
and  all-round  dependability. 

We  will  be  pleased  to  arrange  demonstrations  of  all  1917 
Indian  models  for  interested  military  officials. 

lUustraUd   I»I7  Imiicu  Catalat  and  dktr 

HENDEE  MANUFACTURING  COMPANY 

(.LcTmlltlolortyiU  iiummtattaftri  tn  At  World)  ■ 
«•«. STATE. ST.  SPRINGFIELD,  MASSACHUSEtI^ 


Always  Dependable 

Isn't  it  rcus'»iial>lc  to  assume  that 
the  same  engineering  skill  which  is 
responsible    for   setting   new  world's 
records  on  road  and  speedway,  could  pro- 
duce an  ef|ually  successful  .\viation  motor? 
Like  the  racing  type,  the  Wisconsin  Aviation 
nwlrls  arc  noted  for  their  depeiidabilitv. 


°  ^sconsf>. 


AEROPLANE  MOTOR9 


o 

j 


TURNBUCKLES 


of  the 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirements 

Standard  Screw  Co. 

(of  Pennaylvania) 
CORRY.  PA. 

New  York  OfBce:  Woolworth  Building 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 


in  confomiity  with  the  standards 
adopted  by  the  Internationa) 
Standardization  Committee. 


ERIE  STANDARD 

Guarantees  Perfect  Workmanship 


ERIE  SPECIALTY  COMPANY 

Offices:  25  PINE  STRE  EjT,  New  York 
FacLorr:  Eiic.  PmntjrlvanM. 
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McADAMITE-ALUMINUM  COMPANY 

^Huo  57-83  Isabella  Ave.  DETROIT.  MICH, 

j^^^^^^  Highest-Grade— Strongest 

«|  ALUMINUM  CASTINGS 

cSSSUST** iSSo      ^  ^  LARGE  CAPACITY 

Ttmnmm    '.'.*."!!!!!  87|200  «    "    "  PLANT 
Tankn  6&300  "  "  _ 

FHriocPafait:.........    1040  Degrm  F         Qulck  MivwlM  Guaranteed 


ACIERAL  METAL 


Light  at  Almninam 

CASTINGS 


NoB-oomdM  hr  oalt  WKlar 

RODS 

Prvmpt  DmliPmrimm 


Strong  OM  Steel 

SHEETS 


mmbt  O/Kt*: 

20  CortUndt  Sir—t 

NEW  YORK  cmr 


ACIERAL  CO.  OF  AMERICA 


20  Orangs  Strovt 
NEWARK.  N,  J. 


ORDNANCE  ENGINEERING  CORPORATION 


NEW  YORK  OFFICE 
120  Bromdwmr,  Equitabk  Building 


LONDON  OFFrr  F 
10  Quaen  Anne  CK«mber»,  Westminatcr,  S.  W. 


Govenunent  Contrecton  Consulting  Engineen 

Maniifactuien  of  IllumuMting  Sidb,  Trendk  Howitxen,  Hand  Gfenadea,  etc.,  etc. 

Naval  and  MUitazy  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Buildero  of  Mititaiy  and  Naval 
AIRCRAFT 


PUNCH  PRESS  WORK 
AND  STAMPINGS 

Specializing  particularly  in  Aero- 
plane work  where  accurate  work- 
manship is  absolutely  necessary. 

Also — Aeroplane  Machine  IVork. 

CENTURY  TELEPHONE 
CONSTRUCTION  COMPANY 

BUFFALO.  N.  T. 


ACQUIRING  WINGS 

By  WILUAM  11.  STOUT 

A  practical  book  on  th«  basic  principles  of  aviation, 

giving  in  much  mort  concfse  form  than  heretofore  the 
luiidamcntaL  uf  airi)Iaiic  design  and  con&trucliun  which 
the  ground  student  should  study  before  actual  training 
on  the  machine. 

The  anthor  it  a  iwogniEed  cxpart  on  fhe  tubjecl  and 
IS  now  in  the  service  of  the  GoTemnient 

The  ilhistr.itions  arc  clear  and  comprehensive. 

The  volume  will  provp  a  helpful  riiI<)«  (or  tb*  ueat  body 
Of  AaiWiCttU  itii-ii  wliu  are  mkliig  up  tite  study  M  avlatlOB. 

iLLVSTKATBD,  IS  CBNTB  KBT 

Moffat.  Yaid  &  Co.,  120  WaM  32d  St.,  New  Yodc 
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/Ma  V  S  Mr  Off  > 


Aeroplane  Company 


J 


amaica 


Plain 


Bost 


on 


MICHIGAN 
AIRCRAFT  COMPANY 

Bl  ILDERS  OF 

AIRPLANES,  SEAPLANES 
and  FLYING  BOATS 

l'AKT!4  OK  CltMrl.KTR  MAOHnOM  BUILT 
A('<:UBI>IN-U  TO  PKIVATK  DKHIONS. 

Manufarturer*  of  Safety  Stirk  or  Dep  Dual 
Control  Apparatas.  Indispensable  for  Iraininn 
macfaine*.  Innureii  instmrlor  apaina  Miuient't 
miit-inovei>.  Poritive  and  quirk  ronneeling  and 
disronnerlinit  device  between  initrurtor't  and 
Kludenl**  Meerinii  fear.  Hiiilt  for  all  type*  of 
■irrraft,  in  tandem  and  «ide  by  side. 


Grand 
Rapids 


Michigan 


Tfte 

Lanzius 
Variable 

Speed 
Aeroplane 


Executive  Offices  608-609-610  Singer 
Building.  149  Broadway.  New  York  City. 
Telephones  6710-6711  Cortlandt. 


Lanzius  Aircraft  Company 


"THE  TANDEM  BIPLANE 


9f 


INHERENT  LONGI- 
TUDINAL  STABILITY 


Richardson  Aeroplane  Corporation,  Inc. 


New  Orleans,  La. 


Google 


October  15.  1917 
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WANTED 

300  mechanics,  engineers, 
woodworkers,  metal  work- 
ers, etc.,  for  airplane  factory 
near  Detroit  about  October 
20th. 

Applicants  please  state 
wages  desired.  . 

Addrws  Box  96.  Care  AVIATION  AND 
AERONAUTICAL  ENGINEERING. 


flTATKMKNT  OF  THE  OWNERSHIP,  MAKAOEMXNT.  CIHCUI.ATION. 
ETC..  HEQUIREO  BY  THE  ACT  OP  CUKGRSSS  OF  ACOt'AT  24, 

1912.  of  AvuriOil  «M»  AtmitAVnCtM,  ExomKllDra  POblilM  MfUi-BMBlUv 

»t  New  York.  N.  V.,  far  OcUbw  1, 1017. 


Cauntr  ol  Ham  Yotk/ '*' 


n^-fnri-  mv,  «  tfMMr  PuHlir,  in  »nd  for  %hv  Si)iti»  and  r-jtinfy  sfurt'siuJ.  imt- 
W>riHl'>  Mr'prand  uMTfe  Ninrbold.  whn.  hnvins  li.-^n  (lnt>'  sni.ni  Jircurtlini;  to 
law.  'IvtKjw'saDd  Mystluit  hr  Uthw  IluitincM  Man:iC'-r  >>i  Avt*ti<ni  iiu  i  \«-r'.iuinti.-il 
Knjrllj"'.  nriK  nncj  thnt  ihr  fulUiwtriit  i-  li.  '  •■St  fil  htn  kiluu h-t]Ki>  ;tiul  tich.'f.  II 
lrti»'  fclJiti'Iii/-nt  of  th»»  tiu  ii»-p*»)lp.  Iti.vri.iii' MM  n' .  of  thtf  llfon-niiid  piifihciilinn 

fur  (fit*  (I'tti-  Hfiiimn  in  the  uliovr  cn;}!;.^-,  'mi  iml  U\-  tti«  Art  of  AuKlEnt  24,  tOllJ 
cmL'f  clifMl  it3  wcti~'ir.  U'..  I'l-tiil  I-iw-  ui.'l  t ' .Kuliilior.*,  to  '.h  ii 

1       Thfit   ttw  nnri.*'*!  mmt  ^ifUr^-'^^.-s  ot   tin-   pllfih.".ljL'T.  i^Iilur.   IEi:tnAi:l':u  »-4ltar. 

and  lfi»i*i.^^i  riisuujtrrs  jirt'; 

^lllllI^^|•■r.  fti.-  <;iir,ln<T.  MofTiii  <  oiiiniinv.  Iiio.,  IX)  WW  33imI  St.,  N>w  Vofk, 
N.  v.,  C.inor,  II.  M  n-|||ini„..  v.'<i  W...i  \M  St,.  New  Vofk.  N.  Y.s  Mmmmc 
F.'liT.  t,  II  M.  vv.iii.^ni,.  ,:<„ii  St  .  .Ni  l.  v„rk.  !4.  V.:  BadMM  >tnuw»r. 

tii-irf.-  N'  "l-.l.l,  131  W..t  .CJiiii  St  ,  \.  v>  \„ri..  S  V. 

2.  Tf.nf  tl.r-  i.wniT*.  ar«''  (tiiv  n-iiiM^  iitiij  :v(  liffi -^i-h  nf  imitviiiiiAl  *iuiti-tf»,  or. 
if  Ik  I'lifi^ituf  ion,  il4  n:tin»'  and  th«  nauM^ji  .-iihI  a-iarv^it-s  of  *toi  kfi>lil»'r»  owtulifi 
or  hoIdinK  1  per  r«  nt  or  ntori*  uf  the  bttnl  kinount  of  5torL.i 

T3n-  Coindm  r.  .Mofl.t  CotiLininv.  Ini-..  VK)  W( -i   IJn.l  si  .  \.  «  York,  V,  Y.; 

W  iIIk.i.i  I  .s».inan,  Tnini.f  for  I  p»tM  U.  <;iinli»  r,  l.'u  Wi-.t  si.,  \.  «  \  ork. 

X.       Wi.lmrol.fScninan.  12<)  W™i  32od  8«„  NV*  'S  .tk.  N.  V.  W  iMr.m  I).  M  .(T:ii. 

120  W.-.t  .!::r,.l  «t  .  \V»  V,irk.  N.  V.j  MtnOKt  K.  tou.ln.  r.  1-^.  \S\  >i  :::>ii.J  St., 
N*w  Voilt,  N.  V. 


X.   ThMl  the  luunrii  iMMMltiolilcn,  m 
iam  «'  haUiai  1  vsr  nnt  ar  moi*  lif 
Mcuritii*  af«:  Horn. 


I,  Kiul  othtT  Kciuily  Iwldcn  ova- 
•nmiiBl  M  banlii,  mordnaci.  or  otlwr 


4.   Thai  til*  Mro  paruraph*  Mit  abavcb  tMon  the  e.inni  ol  the  owntn. 

atockbold^im.  and  accurity  noldrnt.  if  nay.  contaili  nnt  oalr  the  U«t  ol  >topklMi]dcr* 

and  BiN-drity  hnldrf*  an  tltf>'  a|irM*ar  ufHin  the  tM.,.k*  of  the  ronitmn.v  but  nj**,  in 
casri  wht-fv  llic  9ltK*khoUtfr  ,.r  m't-ur-tv  h-iUi*  r  :M'r««^'*  Lijwm  ti!«-  liookB  of  the 
(^fr»(wnv  n«  lru«tw  or  in  J»ri\  otht  r  fiii  .riiiry  rr!  i'm  n  f'l.-'  ti.nm*-  <^  th**  iwrwjii  oc 
i-'.r[«jriition  for  wii.iiii  •■irh  tro.to.-  i*  iirtiTu       t'l'    ri.  ii!-.  ■  'li;a  tJi.-  luiii  two  prtm* 

i.'nilj(|.  Ooliljofl  ■Ilirlltj.  »-IlLlifTO-|lli;   lifli-Uir*-   In  I    k  ti  ,  ■■  .  ri  |  tt>   |(Ult  Iu'ljl'i  liH  tl>  ll|* 

I  in  i  Miiiliiiii-i'?.  itTiil  rontiitir.n.  uiiifi  t  wlii't  -t..-  kh  lil^rf  laiil  ■»'•  ,ini,  ho' ii-r..  wfn» 
.1'.  fi'.t  .'Hitii'if  i;p'iii  Ifii'  liofik^  of  til**  (■oniiLiii.  iL*  tn  ^t...-^.  fn.l.i  ^i-.t  k  ririil  ■•>xi:rit  in 
1  tl  ;i  ■   III.*!  »**■   otfif  r  t  ruin  tlirit  of  :«  }>p^fi:i  fl.i  ■  .  o,  rii  r ,  .'iliil  I  'li.  :.fT  11.1  ii-,-  Ii  i       i  •  i!l 

t .  Im  Iii'VC  Ihat  Biiy  utlivr  i><'r*in.  iiwixiattoa,  «  riirijori.iion  ii  i-  mn  .n,  t.  »■  .|io.  ( 
or  taiiinct  ia  tha  nkl  atock.  baadi^  ar  oliicr  leaintin  iti  in     k  .  *  ,i  .|    .  i.toi. 

f  ;i;tii((.i:  m  wr*i  ii  ». 

Www  lo  and  aiJuilrilwil  )>i  .'or<'  ma  tbil  twcaty-fir-t  di\  ut  Svpt^  n.l'.  r  :'<17. 

|St«i..i_  MANUlJlLD  A.  I.INUIILOM. 

Mv  catnnimioii  mint  Mafh  in.  UMk 


Airplane  Mechanics  School 

WEST  SIDE  YOUNG  MEN'S 
CHRISTIAN  ASSOCIATION 

240  WMt  SSfd  Street.  New  York  City 


Officially  hri-lm-ieJ  by  the 

AERO  CLUB  OF  AMERICA 


For  /u//  parttadm  AdJrtu 
EDUCATIONAL  DEPARTMENT 

West  Side  Young  Men's  Christian  Association 

31S  Waat  S7th  Stmt,  N.  Y.  C. 


■■iwaatntixjjuiu;j.'iui!ieHaiiii'iMii<^vi.<iai^autJOu;iAijaL't>JUi»iJiiWM«roBa«MMi 

FOR  SALE 

1.  One  Model  "  R Wright  Air- 
plane of  the  Reconnaissance 
Type — fully  equipped  with  Hall- 
Scott  \2>  Horse  Power  motor 

2.  One  .M-nk-1  S  "  Wrij^ht  Sea- 
plane equipped  with  Hall-Scott 
150  Horse  Power  motor. 

3.  Two  H a II - S c o 1 1  125  Horse 
Power  Aviation  Motors. 

4.  One  Hispano-Suiza  100  Horse 
Power  four-cylinder  motor. 


1 


[ 


I  The  above  e(]uipmcnt  is  in  m<>«t  ev- 

I  cclicnt  condition  and  can  be  secured 

I  at  very  reasonable  prices. 

I  Don't  fail  to  send  for  detailed  speci 

1  lications  and  prices.    .Address  Bo.\ 

1  50,   AVI.VilO.X   .\ND  AKRONAL'TICAI. 

i  Engineering. 

3 
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AVIATION 
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We  Strive 

To  build  the  best  radiator 
made.  Maximum  efficiency 
and^  minimum  weight  with 
stability. 

We  have  never  made  a 
radiator  ^  to  meet  a  price. 
Qimlity  is  die  prime  consid- 
eration. 

Our  ten  ^'ears  of  manufac- 
turing expLTiLiice  is  at  your 
disposal. 

Samples  submitted  with 
quotations  if  you  will  mail 
your  prints. 

THE  ENGLISH  &  MERSICK  CO. 
HEW  UAYiM,  com. 


METAL  HOSE 

For  every  Airplane  Reqiiiremoit 


Writ*  for  ^MC^caUom  md  prkn 

PENNSYLVANIA  FLEXIBLE  METALLIC 
TUBING  COMPANY 


VMk 


CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS 


JIGS 
TOOLS 
DIES 


WK  rr.ij.'c  111  air  or  at  jru  there  shoulrl  be  no 
faulty  material.     All  machine  part*  must  be 
made  rigia  and  iwrfonn  their  functions  properly, 
hence  we  have  cquipfied  «nr  new  plant  to  turn  out  woric 
of  ikt  h^eat  Quality.  We  offer  our  fieitttiea  to  70a 
and  trust  we  ir^  be  of  aervkb 

rf'iVf  ■,>iu  7i'i't'  u.f  n  Irialf 

Lansing  Stamping  &  Tool  Co. 

Lansing,  Michigan 


SCREW 

MACHINE 

PRODUCTS 


Take  advantaj^  of  our  aervke  for 

any  standard  m  s[>icial  parts  required 

up  to  234"  diaiiieier. 

(  iiir  t  quipmcnt  and  organization  can 
handle  the  most  accurate  work  you 
have. 

' ttitifiis  gtadh'  made 


W ATE RPR  oof 
1  C  iiVAUTY 


For  Your  Flying 
Boats  Use 


All  the  pr<Noiiwnt  buiM«n 
of  Aytni  boats  a«e  this  glut  in 
CCfmBinittfon  with  linm  between 
thr  vfn^r  cf  I  he  dlaxonsl 
pl.inVittj)  oti  th«u  flying 
bosu.  poaUKHui  mad  float*.  It 
Is  D0(  only  waterproof  aiideia^ 
tie  but  will  waterpfodf  ud  pre. 
wrvt  the  Hnen  ladertoitrly. 
Expertcnoe  baa  thown  that  when 
tbii  glue  ia  uaed.  owiog  to  lu 
rlaiticity,  tlie  intide  layer  cl 
diiional  [4ankiat  will  mnaia 
perfectly  water  tTght  although 
the  oattlde  layer  mav  hadlir 
tn-oken. 

L.  W.  Fertlfnand  &  Co. 

ISZ  Knnl.nd  StTMt 
BoatoA,  Maaa..  U.  S.  A. 


AVIATOR  SUITS 


Wind  Proof 


Water  Proof 


Weather  Proof 


Sanders  Aviator's  suits  absolutelv  wind  and  water  prodf  made 
from  heavy  gabardine  cloth — lined — with  hood  to  match. 

CoMPi.pm:  ^35.00 

Send  for  cattiloi^tie  and  snnihles 

SANDERS  COMPANY 

218  Indiana  Avenue  Indianapolis,  Indiana 
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A  VIATI 


BALL  AND  ROLLER  BEARINGS 

Annular — Single  and  Double  Row 
Ball  Thrutt— All  Types         Tapm-  RolUr— Standard 
RolUr  Thru.t— Collar  Type    Pr«M«d  Staal— All  Type* 

Sole  Agent t  for  the  U.  S.  of 

The  Bowden  Patent  Wire  Mechanism 

for  the  Transmission  of  Reciprocating  Motion 
Through  a  Flexible  and  Tortuous  Route. 

THE  GWILLIAM  COMPANY 

ENGINEERS 

NEW  YORK  .  .  253  W.  S8th  Straat.  (at  Broadway) 
PHILADELPHIA  1314  Arch  Straat 


VENEERED  PANELS 


■Rmnnr>  FOR" 


AIRPLANE  and  HYDROPLANE 
CONSTRUCTION 

Smnd  for  Sampl—  Chmmieally  TfattJ  Which  Inereatti 

WATERPROOFNESS 
NEW  JERSEY  VENEER  CO.,  Patersoa,  N.  J. 

TM«phoiM»  M30  P*t*r*on 


PROPELLER  SERVICE 

By  an  organization  equipped  to 
take  hold  of  your  problems. 
QUANTITY  PRODUC- 
TIONS. Let  us  advise  on  your 
specifications. 

W.  A.  DOYLE,  TRENTON,  N.  J. 


in  method  of 
scientifically  constrl 

stobA"   industrial  buildings 

Less SnujcTuoAL  Sreei  Usco  Ovi  To 
Tne  Sr^entcTH  or  ouif  Fo»f*eo  MtMMns 
tN  Oy^  I¥al  l  ANDffoof  CoNsrfHjcTioN. 


■1 


GALVANIZED  STEEL 
}  COVERING 
STHUCTURAL  STEEL 
FPAMING--' 

'boltingJmethod" 


LEYGRAND  &  CO. 

120  Broadway,  New  York 

MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 

DOEHLEH  DIE-CASTIMG  Ca 

HAiMOrricx  AMD  KAarTDiM  ruufT 

BROOKLYN.  N.Y. 


TOLXDO.OHia 


MrW  JCKAEV  rUkMT 

NEWARK.  N.J. 


Aln  DifCa*  BahkiU  B»armQ»,  Dit-Catlvif  m 
BrCM  A  Broma  .4/uminum  aivd  Whit*  Metal  Alloifa 


AUTOMATIC 


Screw  Machine 
Products 

SHEET    METAL  STAMPING 


Prompt  Deliveries — Heavy  Volume 
Send  (Js  Your  Blue  Prints  and  Speciftcalion* 

STEEL  PRODUCTS  MFG.  CO. 
4611  W.  12th  St.  Chicago,  IIU 
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Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

Prompt  Delivery 

THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 

Factorioai  MIDDLETOWN  CONNECTICUT 


Special  Sheet  Metal  Work 
Airplanes 

Precise  Work  Exeeuied 
from  Blue  Prints  or 
apedJicaUons  

The  Aoto-Aero  Sheet  Metal  Works 

a  Mgh  StarMt,  Hmr  Hmvb, 


AIRSCREWS 

PROVEN  PiSdFICIENCY 
BUFFALO  AEROPUNE  CORP. 

■WTALO.  N.  Y.  U.  S.  A. 

r„f.^  K^.^r.,,,  ■•BUFFAIRO" 


WOOD  WOSklMG  MAQUNERV 

8PBCIALLY  ADAPTED 


FOR 

Aeroplane  Factories 

W'n!'-  for  in  formalion  catalogue  Mo.  U7 

OLNEY  &  WARRIN 

406-412  Broome  Street 
Tel.  Spring  4425       NEW  YORK,  N.  Y. 


Oil  Proof— GasoBne  IVoof 

Water  Proof 

VELLUMOID  GASKETS 

Tough — Compressible — Flexible 

If  you  are  not  familiar  with  Vellu- 
moid  have  us  send  you  samples—  . 
either  sheet  or  gaskets  cut  as  per  your 
blue  prints. 

Expert  Ga-iket  Cutting  departmtnt.    Quick  imtem 

Fibre  Finuhing  Co.,  27  State  St,  BoMob 


PONTOONS 


and 


FLYING  BOAT  HULLS 

Built  from  your  dengnt 
or  from  ours 

Palmer-Simpson  Corp. 

Saraiuic  Lake,  N.  Y. 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  die* 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
ings of  high  and  low  carbon  O.H.  or  alloy  sleeb. 

We  have  furnished  cjrlinder  forgings  to  pracdaQjr 
all  the  engine  builders  in  the  United  States. 

AlsoPropellerHabs,  Flanges  and  Shafts^etc 

Mieoollaneoua  Ataain  hammer  and  hy- 
dnniliepnMdiafatviiiga  of  all  typw. 

Quick  serx-irf  our  ipecialty 

TIOGA  STEEL  &  IRON  COMPANY 

Sfad  ft  Gnr»  Atcom  PUlMlelpIwi,  Pa.,  U.  S.  A. 


American  Antoiiioti?e  Company 

Manufaetvren 

Aeroplanes  and  Hydro-Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER.  N.  J. 
Request  catalofc  and  prices  from  all 

manufacturers  in  regard  to  parts  that 
will  meet  U.  S.  Govt,  roquiremonts. 
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The  Beam  Airplane  Company 

(IKCORPORAnDI 

AmuNmce  that  they  are  in  a  position  to  Bcoq>t  a 
few  students  in  their  Aviation  School. 

CDBTISS  mtd  EUROPEAN  MOTORS 
THACrOR  mtd  PUSHER  MACHUfiS 
CONSTRUCTION  EXPERIENCE 
FEES  md  UVING  BXPENSBg  REASONABLE 
NO  CHARGE  FOR  BREAKAGE 

Correspondenc*  InvUtd 

THE  BEAM  AIRPUNE  COMPANY 


C.  A.  Herrmann 

DMIQN  AND  CaWSTROCnON 
Covering  All  Branche*  of  Aviation 

Bath,  N.  Y.  . 


All  recognized  builders 
of  airplane  motor*  in 
America  use  Zenith  on 
their  product. 

Zenith  CailMiretor 

Company 

Nw^vk  DETROIT 


The 


Tw* 


Thii 

»  tiMt 


k  MIe  when  not  in  uae  and  leaves  Hie  motor  entirely  free, 

 e.  TiM  United  State* 

.  and  Smdiih  tiontn- 
devioa. 


t  kHcfltenee  with  tlie  engine  is  impowiliie. 
mnt  ind  the  Brttiati,  Dutch,  Norwrgian,  an 
m  Kdi  tuve  teated  and  approved  thi>i  devio 


Writ*  for  Ftm  BoolUat 

•ANY. 


II.JUV.S.A. 


Automotive 

Engineering  Company 

CmtaJLTlHG  MBONAVnCAL  BKINgEKS 

AEROPLANE  ami  MOTOR 
DESIGN  and  DEVELOPMENT 

AIRCRAFT  FACTORY  L.\YOUT 
ECONOMIC  I'RODUCTION  PROCF^SES 

120  S.  State  Street  Chicago,  lilinois 


11m  United  SUtes  GovMOiDeat 

has  Specified 

Radinm  Lammons  Gimpoand 

for  u»e  on  aircraft  instruments.  It  h  (he  best  luminout 
material  the  world  affords,  and  is  giving  perfect  satis- 
factitm  in  inmiineniUe  uses. 

Our  own  experts  appljr  Radium  Luminoui  Coinpoand 
to  dials,  navigating  instnuiKats,  etc. 

H^RITE  TODAY 

Radium  Dial  Company 

Pittibarsh,  Pa. 


McMttawMd, 

AniOMw  am  


Classified  Advertising 


Toik. 


■od   awemblefa  for 

Thomas-Morse  Alrcmft  Corporatioa.  Ithaca.  N.  T. 

KN<;I.VI;k|{-I-:X1:<"I  TIVK.  hi  pn'siMil  cn):)!!:*-!!.  Is  i>ri'rmr<Nl 
to  tiiKliTlJiki-  til)'  ■irmitiizutliiii  i<t  iin  airplane  |>laiit.  Iviu'l*- 
iiii'iii.  proiiii'  iioii  Mini  ••ptTBtiou  |>lau8  available,  also  stall  ex- 
|htI>  ti.xi  iivsisiMiiis    A<iilrcHS  Bsz  M,  ran>  of  Atutmx  axd 

AKUU.VAl'lK'Al.  K.NGI.MIKMINU. 

rOR  SALE— OO-hpb  motor,  rtmnlete.  jeood  as  new.  gnartD- 
teed.  Baivaln.  Also  parts  of  Corliss  biplane.  Address  R.  Ztm- 
r.  Warsaw.  Ind. 


WAITED— Reliable,  experienced  ain>Iane  proptfler  boUdW 
Must  have  ample  glue  room  exiierience.  Address  WlHl  fsfWSUW 

nnd  leugth  of  experience  In  drat  letter.  Box  01. 

(;u.\I)I'.\TK  rif  hicli  Hcbool  trade  course,  two  j'ears  oiecli- 
iiiiirHi  iirBrthiR  ••xtH  i'ii-iu-e.  desUcs  position  with  rellaUs  con- 

i-ern.    Addn-ss  B<ix  100. 

FOR  sale:— Five  dlaoembled  French  l/Avlatenr  60-bpi,  nnt- 
tors  with  gganllty  of  opores— make  vs  ollSr:  also  serernl  thnu' 
sand  dollars'  worth  of  nlscsllsmwns  alrplsns  parts  In  gooi 
condition  at  16%  of  coat  price.  Olenn  L.  Hsrtin  ComfMiny 
Los  Anaolos,  Col. 
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AdTf  niMn  la  tUa  ~ 
ACETYLENE  WKIJ>1NC 
CUTTING 

•wnuttht  Opw 
ACCESSORIES  AMI 

MENTS 

riuVlT'.r.    Fa-r.«it  J 
Hsla-Metrr,  T)<f.  Cf. 
Cm  wry  Qftomtaffm  C«. 

Tivtar  Inatnimnt  OvmVMitM 

AIRPLANRS 


ATIATION 


15,  in? 


Aeronautical  Trade  Directory 


lAvncAL  BiwiimiiiiNi  wUl 
an  pirtatad  ta  kaafy  teea 


alall 


Amertnin  _ 

Antamollva  Knyl iMk 

Aarnplan*  OUt 

AtrpUiDf.  Co. 


nint  Alrrmn  Co, 
Ff>wl«r  AlrptaM  Oaiv. 

G»lliiu.J«t   Aircraft  Corp. 
H»ll,  J-  RobUtiioa 

H»lnrtoh.  'I'he  A.  a  Corp. 
Oarrmiiiiri,  riuii^  A. 

J«l)III-<     Air,  raft  CO- 

L*Illtll«  Alrrrmft  Co. 
LawT«nc«-L,«wli  AaroplklM  O 
I,iiwsH>n  Alrvrnd 
Lcwl«  a  Vourht  Corp. 
I^onsrcn  Atrpluo  Co. 
Mkrhliiun  Alrimfl  Cnni. 

OnliiMiiie  KnK.  Co.   

Ktcharilfton  A«iro|tlAne  Oaapii 
Kocern  Con«Kitt^*lon  Co. 
■nllh,  Kyi*.  Aircraft  C«. 
MaBa*r4  A«ra  Corporatlta. 
MorMTaat  Awplaaa  Oa., 


waiiw  Wwawa  Oa> 

Vlllkaina  Aarvplania  Ca. 


AIRPLANE  ENGINES 
Jkmm»Hm*  rtmrn*  <tm4  MMar  Oa. 
AotMMtlw  flailMillMt 

B«anioi)vina  Hotan  Oarv. 

CM'".  ■  Aoro  Motor  C«»,  _ 

CnrllM  A*r»pl«n«  Knd  Mataa  flMp> 
IIUfwnlHTK  Mnl»r»  Otrpa 
G«>n«rAl  Ordiuinre  Oab 
General  Vvhkrln  Ga, 
Hkll,  J.  Kohlnwon 
HaU-Hrott  Motor  Cmr  Oa» 
Harrlman  Alrrmtl  HatKB  Cm, 

Minor.  H>rrr  A  .  UtS.  OS. 
Orlo  Motor  Co, 
Parkard   Motor  Co. 
11,, I..  I  1»   M,it,^r    Mfjr.  Oai 
Slorllnl  Bticlna  <'a 
BtDrt«Tkat,  B.  r..  Co. 
Tbomaa-Morno  Alrrrmft  OmWt 
0D)tMl  OHO  l^nclne  Co. 
WImouIb  Motor  Mtf.  Co. 
World'a  Motor  Co 
irrttM>Mvtt«  Alrormfl  Oocp. 

AIHPLAME  PAVtS 

Anto-Aaro  8h«>«<  Halal  Os. 
Ruralo  Mfc.  Co. 

C»i>ittry    T«lophone  Conatruettoo 

Erlo  Mpurliilly  Co, 
l.otHt.  WaJker  M.  Cu. 
New  J*ci»e7  Vwioor  Co. 

yrmnrrt  *  WflilofI  Htfrl  Prod. 
T^",|r'-rii   c  ,niitrwr-:  ion  Co. 
Rliuiditrd  Porta  r«. 

ALUMINUM 

ArloroJ  Co.  of  Amorir* 
AhinilruTii  Cimtlnaff  Cr< 
Alawla—t  O.  of  Amerirs 
AntNioan  Motai  Co  .  l.td. 
Iiarataatl  41  Cu. 

Hr^^^tt^AHuntnnni  ^••^ 


•  AlBBlaaB  Cm. 

AVIATION  SCHOOLS 

Atlantic  Cmut   AornaaaMral  Wa- 

Itnn 

Curtlaa  T"  ,  -,1  ,i-  -  " 

11  v.:r,.(k.  1 

Matar  AtUtkui  Inatra«t«r* 
■Maaaa  Jialiaal  ar  Aviauaa 
W«»  Ma  T.  H,  €L  A. 

BAIL  UEUmOB 


(iiimrv  llull  ilnorlnc  Co. 
H«wi-Bricht  Mfc  Co 
Ma*  Dwartura  Mfg.  Ca. 
Vmrmm  Cvmomaj  •(  AaMT 
S.  K.  r  Batf  IlMulac  Cm. 
V  S  BliU  Ufiiritir  Mfc-  Oai 
K\1.L<.H)>^:  UIKIGIBUS 

Connecticut  Alrcr^ifl  Co, 

'."u-'t'T   Si,*r].,I*y  ' 

Saodiaar  Ttra  umJ  BuMmc  Co. 

BAROOT55m**AND  BA. 
ROMEnOIS 

BnaMattar,  A. 
■aatfaM  •  X4t«ll 

Taylor  TnatniiBMit 
BF  \RINr,  MFTAIS 

.■"i.  .T|"i  f  r  i'Mi.  r,    i-  T  ;j  n  z:e  C#b 

rato%  Matal  Ca. 


BUSHINGS 

Bound  Brook  OII-L«>8  BaarlBS  Ca^ 

CARBURETORS 
Millar  Caxiraratar  Ca. 
»tro lobars  Motor  Darlaae  Oak 
Wheatar  AMd  acbabltr 

/.rnltb  CnrHnretw  Ca.   

CLOCKS  AND  WATCHES 

ChalaMl  Chwk  0*. 

WaiOian  watoh  Oti 

Cf.OTHfNG 

Atiarcromhla  A  Fltak 
Roaara.  Taat  A  Co. 
Handtra  Co. 

flpaldlBC.  A.  (1  .  A  Broa. 
^tronr.  Hcaiaard  A  Natt 

COMPASSES 
Hvorri,  Oyraaaapa  Ca. 

T»ylur  Instrument  Companltn 

DOPE  AND  VARNISH 

Aitnma  A  Rltlnc  Co. 
AnirrtraJi  KnuUlllta  Co, 
Cliomlcal  Producta  Co. 
Cononr.  The  ('..  E.,  Co 
Itol'nnt  Cbanilcal  Worka 
Floxlbla  Compound  Ca 
Natloaat  Aaroplaaa  Co. 
PrtUt  A  Lambart 
■tandard  Varalab  Watte 
▼aiaatlBa  *  Oa^ 
Waaka  A  On. 

DRIFT  INDICATOR 
Opaii J  Oyraaeopa  Oa> 

DRY  Krr.NS 

rm:.  r    Iirv    Klin  f,', 

nrnnri  Tt!>(>>di  Venaar  Watka 
Hpracua  Klactj-ko  Warin 

ENGINE  PARTS 

Akitm.lf,  X.  W. 

Allachany   Forffinf  Co. 

Ilar<'j>l<i  MIk.  Co. 

F<,:rO  iHKii  r„tiir>roaalaa  Blac  Ca> 

Unllrl.  Thoi.  II.  Oa. 

ftavrtilrr  DIai  Ca»llaf  Cpi 

Bria  Mfwv-lnltT  Co. 

Fibre    Flnlntilnc  Oa. 

Olftord.  I.«l«7id  Co, 

r.u\.  y   H  .  A  aoau 

llrdraulir  ProMMd  Htaal  Oab 

Levrlt.  Walkar  M..  Oa. 

gwii  Dm^Miia  sa. 

TlOaa  Meel  it  Iron  Co. 
WllltaiM.  .1    H..  A  Co 

I  A  BariMa  Mtg.  Oa. 


ENGINEERING 

AvfomotlTe  l^n^i 
Ordiiiu>c«  RiislneerlHB 

JThlir,  J.  li^  Co. 


FABRICS 

Courtrnl  Mf«.  Co. 
Lamb.  Flnlay  A  Co. 

McUmtivoy  Robt.  A  Ca. 

wuiaaa^  aaiaoaa  A  oib 

Fyr-Frtar  Co..  Tha 
Jalini-ManTllla  Co..  B.  W, 
Pyraa*  Mfg.  Co. 

CAGES 

Doaton  Aulo  Oaaa  Co. 
Croal>7  Staam  Oaga  A  Talav  Oh 
Fasbara  Oa.,  Tfao,  Idc 
Daltad  atataa  Oaca  1^ 

GAflORS 


W.,  A  Ca. 


GLUE 

rardtnaail.  L, 
Baadar  A  Adaaii 
COGCIJS 

HANGARS 

Amarleaa  Bridga  Ca. 

Ancbor  Cerrttfatinc  CaaaMv  OA 

Aablajr  Btaal  Bide  Co, 

Bewail.  Flatd  A  aaMWO,  IBA 

Kaaaby  A  Mattlaaa 

MtllLkao  Braa. 

IMaa,  O.  &  On. 

VlfHal*  aiMsa  A  tarn  OA 

UFB  FRESBRVER8 
Oaltfaiaat  laMr  lUttraaf  Ca. 

LUMBER 

Aloeek  Co.,  Jobo  L. 
Amarlcan  Balaa  Corp. 
Okathaai  Lnaabar  Oa. 
Oalataur,  J. 

,  A.  0.  lAt. 


I.UMTNOm  COMPOtlND 

Cold  I.lsht  Mfc.  Oa. 

Hadluu  Dial  Co. 

Radlnai  Lamlnana  Malerliil  r,:>rTi 

MACHINERY.  METAL  WORK- 
INC 

Corp. 


MACHINERY,  WOOD  WOIK. 

INC 

DaOaaca  Maefclaa  Wailw 

rtn  Macklna  Oa. 
OlDey  »  Warrla 

MANIFOLDS 

AJax  Avio  A  Aara  I 

MAGNETOS 

Baaeb  Uaaoato  Caw 
Barkabira  Ma«_>to  ' 
Crioaaoa  Mfc  6a. 

BHlMaif  aiMttSsI  Ok. 
METALS 

Adana  Oa.  a(  Antrtcs 

Amarlcan  Vaaadlnm  Co. 
Bathlabam  Btaal  Co 
Datrolt  Praaaod  flt»*l  Co. 
Fadaral  Prfimm^-^.  Rl^-r!  Co, 
OarlftniJ  Vpnf     '  ,  r  i  ,-, 

Gvader,  Paaachka  A  Fnj  Ca. 


MODEL  AIRPLANES 

Idaal  Aaroplana  Supply  Oa. 

Wadlni  Rl»»r  «f*.  Ca. 

M0T0RCYCLF5 
Uaadaa  Mfc  Ga. 

OILS  AND  LUBRICANTS 
orapbita  inakriaaM  On. 
Ooif  RaOnliw  Oa. 
flbappard  Maal  Oil  OA 
•tandard  on  OA 


■»  OA 


Tasaa  Ca. 
VammOUOA 

OIL  poim 

Wayaa  Oil  Taak  A  I 
PACKING 
ntaa  Vinlthlac  Oa. 
raOTOCRAPHT 

Brock.  Arthtir,  Jr. 
Rorbart  A  HuaBBaB  Ok. 

PISTON.S 

l.«r«tt.  WeMtme  Otb 
PISTON  RINGS 

Amerl<\aa  Plat«»  MkB  Oh 

PONTOONS 

.vi»([»r»  Boat  Co 
Palnier-NlnipiHin  OaVB* 
Walan  Marina  Kqulpiaaat  Ca. 

PROPELLERS 

Amarloan  Propoitar  A  Mig.  Oa. 
Bnlfalo  Arroptane  Cam. 

Doria,  w.  A. 

narrlnan  Atreraft  Matara  Oa. 
RaaW  Walnnt  Prvpaller  Oo. 
l«aa  FropaUaa  Co. 
•cbwaiiar  A  Waat  MIg.  Oa» 

PYROMETERS 


RADIATORS 
.Aata  Kadtalar  Utg.  _ 
AJas  Anto  A  Aara  Bbaat  ] 
Buab  Mf«.  Co. 
■I  Ar«c  Radlatma  Co. 
■nvltob  A  Marilok  Oa. 
UvlncatoD  Radtator  Co, 
RosA-Tnnisr  Radtator  Ob^ 

RIVETS 

Dtlaipaaa,  Bdwla  B.  Oa. 

SCLEROSCOPE 

atiora  Inatminaiit  A  MtB.  Oa> 

SHOCK  ABSORBERS 
DunX  Mbkar  Okay. 
taaaU  M«^.  OA 
Waad.  9.  «r.  laitti  Wak  Otb 

SPARK  PLUGS 
CbantploD  lAoltlca  Co. 
Johna-Haavllla  Ca.,  H.  W. 
ryro  Igaltloa  Oh 
llaiab  Ante  Bappir  Oh 
Splltdarf  Elactrkal  Ch 

SPEED  INDICATORS 


STABIU2BR8 
Qraaaa  Aaronantlaal  Oh 
Kkrtla  Arodyaanla  nikklMpM. 
Ipaiy  Oyraaaapa  Cki> 

OTAMPPCCS  ^  _  B  »>a 

STARTERS 

Bljur  Motor  Ucktlag  Oh 


Oa. 

Motor  Coanpraaaor  Co. 
Itorthaaat  Blaotria  Ca. 
Wacaar-Hoyt  Blaeulo  Oa. 

TAGHOMETBRS 

Jaliiw-Manvtlle  Co.  R.  TT. 

Quaan-Oray  (?o 

Stawart  Warnar  Spaadomatar  Carp. 
VaaAw  K(B.  Oh 


TANKS 


A  Oh 


Fkxbara  Co.,  Tha,  ln«. 
Taylor  lQairum<>nt  Companlaa 

TIRES  AND  RCnnER 

Dnral  Rabber  Corporallaa. 
OaagjwTIra  d^Kakkar  Oa. 

TOOLS 

Browne  A  flharpa 
UaJl-jirott  Motor  Car  (  o 
LanalBA  Stamping  A  Toad  Oo. 

TRUCKS  AND  TRAII 

Fadaral  Motor  Truck  Co. 
ITour  Wh^al  Drive  Aoto  Ca. 
Naah  Motor*  Co 
Packitrd  Motor  Car  Co. 
Sat'hiar  A  Co.,  TBa 
Barvic*  Motor  ^tlWtt  Oh 
Wklta  Co 

TUBING 

Empire  A  1 '  M.  1,1  Co. 
FVaaaa.  T'„i      .\  .  *  Oh 

Tabing  C«. 

TURNBUCKLES 

Oajrtoa  Prottaata 

BperUll)  Co, 
Ifaw   Tork   A  Ha 
Btamplns  Ch 
ftuitdatd  Kunm  Oa> 

WHEELS 

Aekarmaa  Wboal  Oo. 
Matt  Wbaai  W  arka 

Katlnnai  WIra  Wk 
Wlri-  Win 

.^^^orlctl. 

WIRE 

.^mrrlcan  Htnal  and  W Ira  Oh 

,','n1iiry  T-'i-I-'lona 


Blactrlo  Cabla  Oh 
RaaMtailh.  Jah^^^^^BBM^ 


1  BMIa  A  BaaaaMk 

Aaiorleaa  Wlrolaas  Tal.  Oh 
CaniBc  A  waablac%oh. 

Craekar-Wbaalar  Oa. 
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Two- Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BRICHT'S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


THC  WU.U1MK  PUINTIXa  COHPANI.  MBW  tOBK 
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AERONAUTICAL  ENGINEERING 


N'olume  III 
INuiiiber 


rK.sTl]\(;  MODEL  PROPKLIJ^RS  AT  N    1'  I 
DKSCRIPTION  OF  THE  ALBATROS  BIPLAM 
FIMSniNG  AIRPLANE  PROPELLKR.^ 
Fl  rURE  OF  COMMERCIAL  AKROISAUTICS 
I MKR  NATIONAL  AIRCRAFT  STANDARDS 


PUBLISHED  SEMI- MONTHLY 

BY 

THE  GARDNER, MOFFAT  CO..  Inc 

UO^^^ad  ST  MEV  YORK 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 


MARBLEHEAD,  MASS. 


Sole  Licensees  for  the  United  States  for  the  Dunne  Patents 
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THE  LAWSON  AIRCRAFT  COMPANY 

SMCN  BAY  WnaCCMWN 

S»»tmUT  Sfi,  1917. 


lAll-fleffte  Uetor  Car  Oo« 

Slnotf  *;rl:c  JOB  oji  %|)t«P^«r  tbo  lltfc    that  im 
rirat  nifht  of  tH"  .I**  Lsmob  *lUtar7  Alrpiajx-  pe««rM  a 
Kali>ued*l  A-ta  aotor  sax  I'^sh  a  K'vat  au^f^s^a  1  have  tak«A  tbl* 
mohl(<<^  up  t»  Xhm  atr  a  iet»n  or  aof  tSani  mpi  i  t»«»  touM  t&at 
not  orl7  IB  tbo  nc«  lAvaon  caohiiia  a  mor.ivTi^l  fljer  tat  ttuit  th* 
Uall-MOtt  aotor*  to  a  lare*  «xt«r.t  l«  rorp^nalUr  fat  it"  rMarfc- 
atlt  ntfbta  vblsh  tta  a«a  Baoh1r.«  tua  \r»n  BAlrlrf* 

I>arSr.?         paat  tan  yakrii  I  Hat*        ^  Oiif'Ortcnkiy, 
aa  tea  k/ioo,  to  try  ^at  a  rreat  oa.'?  llff>rc  t         a  of  alrFla4if.a 
ar.i  ^n^*  dirf'ro.  t  c..k<>«  v-T  nut  m,   .  4t  I  will  t«  trmn^  »\M  ;cu 
a^l  aa;*  t'.n  that  tt-  3all-3eott  La  l^c  oaI^  LAtor  tli»t  J  llt^f 

5aoh  oc.-.rid«r.e«  did  1  harn  tn  'nit  the  nem  Immaaa 
AkrploT.c  ftiid  thn  Ir.ttat  uiill-^ott  Udtor  that  i  teat  U^j  rMwhloa 
frm  It-,  faelorj  to  tte  ficli  aaa  rl;.M       totc  th-*  »ir  for  a 
flft  o,-)  nir,ut«  fllrM  ar.i  irto  all  .tort*  cf  sar-oonvr'-i  ^llfcoat  aAf 
grclia-litarj  gtatkol  vork  or  ^ort  atrair^^t  fllirbta  aa  I*  »o  ?fteii 
lnilalf:v4  lo  ty  arictora  wasji  tryU.fr  Oft",  tha  naaiikiiiia. 

30  vail  pl',aa  i  an  I  nltb  Ibr  Eall-tHiott  «olor  ttat 
t  ic  r^ad;  Ic  nicotinic  nVlh  jou  for  ar-i  fcw.'rr-l       in-n-  not^ra 
ln^d4t)t«-l>  e>nl  t.hht  I  aoali  like  to  ttM»  la  ;-cur  rory  Uat  icru 
OA  one  iitfn^rc4  s»t.  ra  ar.4  nnrtbfr  ;oa  o&n  -lall-cr  tbea  to  *-v  at 
:ir  ratii  jf  ton  a  awck  f'jr  too  ao«ks  I «r:l:.aiit<;  SovaciVr  tbo 

iLt,  l-il7.       Alao  let  urn  knjti       t:.<  r  ;»u  oai^  >l>i]t'«r  ft*  fl*« 
hur-lrrd  of  tv^ic  rotors  sithu.  *l»--ht  tiQattia  frju  SToriiGhrr  tho 
lit.  1?17. 

It  rii,7ht  iiii«:mt  jott  to  kt.jv  \Li\  tta  flrol  (OotalV 
»r  c.t  o£  QiiT  D'-  fnoicry  ^tijoh  -ill  io  r.mln  CSO.DaO  anu^^r«  faol  of 
flsor  ap»e«  alll  >•  tctt  l«-tvt  abo^t  &«to\rr         Hit  a.-.t  frre  that 
tlat  OS  ac  arc  j;?if.:  to  ptuh  Ihiii^o  aa  ra^idll  aa  ^j^aUli* 

3itb  rt-ry  \^  t  vlthoa,  I  «• 


m-TV5 


HALL-SCOTT  MOTOR  CAR  CO. 

CROCKER  BUILDING.  SAN  FRANCISCO.  CAL. 
e—ltrn  Hrprfrniti.rr.  F  P  WHITTAKBK 
Its  antlwmf.  Ntw  Vor*.  JV  >■ 


Teura  T^r7  trail* 


Digitized  by  Google 


More  Necessary 
TK  an  Any  OtK  er 
Instrument  on 
an  Aeroplane 

Orders  for  the  past  month  ment  is  daily  bein^  instaUed 
have  far  ex-  i       j  i  m^i  — promptde- 

cccdcd  our  JLy^i/JLV^Jli  livery nowas- 

facilities  to  T^OTO TMlEXliiJit  »"'^<-J- Write 
manufacture         ^  '       for  sample, 

this  instrument.  New  equip-       statm|J  length  of  tuhe  desired. 

THE  MOTO-METER  COMPANY,  Inc. 


Long  Island  City 


New  York 
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ZVio  POUNDS  PER  HORSE  POWER 

We  announce  our  latest  airplane  engine 
Model  5A-4>^,  8  cylinder 
Equipped  with  Sturtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 


HORSEPOWER  210  WEIGHT  508  POUNDS 

Ddivcric*  can  be  mr  -*  -     tKree  to  four  wedct. 


mto.  ti.  a.  mr.  orr^ 


B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Manufacturers'  Association,  Inc. 


G 


oogle 
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ENDURANCE  RECORD 


Established  by 

Union  Airplane  Motor 
at  U.  S.  Aeronautical 
Testing  Laboratory ^ 
Navy  Yard,  IVashing- 
ton,  D.  C. 

Best  previous  record  ex-^ 
ceeded  by  fifty  per  cent. 


UNION  GAS  ENGINE  COMPANY 

B8TABLISHED  188S 

OAKLAND       -       -       -  CALIFORNIA 
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Factori«,  PUinfield.  N.  J..  Eliabfth.  N.  J. 
Ejitcutive  offtet*.  Woolworth  BlJg. 
New  York  Gty 
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LEWIS  &VOUGHT  CORPORATION 
WEBSTER  AND  7th  AVENUES, 
LONG    ISLAND    CITY,  N.  Y. 
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The  J.  a  White 
Engineering  Corporation 


Designers  jr^^  Engineers 


Contractors 


Perfonn  all  designingp  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering  investigations  and  reports 
made  with  recommendations  covering 
every  detail  of  design  and  construction. 

Purchase  for  clients  apparatus,  materials 
and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments for  prompt  shipment. 


43  Exchange  Place     -     New  York 
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MILITARY  AIRPLANES 

SEAPLANES 


AIRPLANE  PARTS 


We  are  in  a  pocitkm  to  devote  part  of  our  exceUent  fadlities  to  quantity 

production  of 


METAL  FITTINGS 
SHEET  METAL  WORK 

and 

WOODEN  PARTS 


for  other  airplane  companies. 


Investigation  of  our  facilities  sfMdted 


Des  Lauriers  Aircraft  Corporation 


MAIN  OFFICE  AND  FACTORY: 

Murray  and  Mulberry  Sta. 
Newark,  N.  J. 


NEW  YORK  OFFICE: 

Woolworth  Building 
New  York  Qty 
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Airplane  Propeller  Specialists 


Propellers  for  airplanes, 
hydroalrplaiies,  dirigiblesy 
etc-v  desioned  and  built  to 
the  individual  requirements 
of  your  power  plant  and 

type  of  Ii:ii^ia€;iline. 

Inquiries  solicited. 

A  Mgli  percentage  oi  tiie 
latest  and  m^&Bt  su^^m^lul 
war  machines  on  the  various 
fronts  are  equipped  with 
LANG  PROPELLERS. 


Lang  Propeller  Company  of  America,  In<:. 

New  Yofic  Office      s      ::      s    Room  419,  30  East  42d  Street 
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-DECREASE  WEIGHT 


Wc  also  mnnufarture 

MA  MINIBI  INGOTS.  P»1«K  AND 
\LlOYS.  KODS.  GRANILES. 
XI  MIMIM  SOLDER.  GliARAN- 
TEEF)  TO  GIVE  SATISFACTION. 
B  \HHITT  METAL  —  SOLDER  — 
PIG  METALS. 

Shipments  prompt— Prices  /ok 
Qunlity 


ed  Smelting  &  Aluminum  Co.,  Inc. 

Offii«:-NEW  HAVEN,  CONN. 
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For  Thrust  Loads 

I  he  peculiar  design  of 
a  G  u  r  n  e  y  Radio- 
Thrust  Bearing  en- 
ables this  bearing  to 
carry  both  radial  and 
thrust  loads  on  a  sin- 
gle row  of  balls. 

One  Gurney  Bearing 
therefore  will  take 
the  place  of  two 
separate  radial  and 
thrust  bearings. 

Our  etpcrience  in  Ball 
Bearing  Lngineering  is 
•t  your  service. 

Gurney  Ball  Bearing 
Company 

(  I'll/..,/  I'.ittKt  Liitiutt 

Jameitowrt.  N.  Y. 
New  York  City    Chicago,  III. 
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LOGICAL  EQUIPMENT  / 


INCREASED 

Strength   Simplicity    Shock  Absorption 

ACKERMAN  WHEELS  solve  the 
problem  of  securing  maximum  landing 
gear  elliciency  with  minimum  weight. 
'I'he  wheels  absorb  all  shock  before  it 
reaches  the  axle  and  make  air-resisting 
rubber  shock  absorbers  unnecessary. 

Ddid    rjn    .Irkernwn    equipment  is 

uvailahle  for  Desitjners  anil  Encjineers. 

The  ACKERM/^ 

ROCKEFELLER  BIJIL 
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rHE  MODERN  AIRPLANE 


DECREASED 

Weight      Rebound      Air  Resistance 

Oflicial  laboratory  tests  and  hundreds  of 
flights  prove  that  Ackerman  equipment 
means  longer  service  for  the  airplane 
through  the  elimination  of  structural 
weaknesses  inherent  in  wheels  of  ordinary- 
landing  gear. 


If'lwels  built  for  any  wei(jht  ni/i- 
cliitie  from  five  htinJrf//  pounds  up. 


'HEEL  COMPANY 

VELAND,  OHIO 
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A  revised  edition  of  this  in- 
structive and  valuable  book 
on  Carburetion  is  now  ready. 
It  makes  clear  the  reasons 
for  Zenith  supremacy  in 
the  field  of  aviation.  A  copy 
will  be  senl  on  request. 


ZENITH  CARBURETOR  COMPANY 

New  York  DETROIT  Chicago 
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The  Creagh-Osborne  Vertical  Compass 


A  New  Type 
of  a 

Reliable  Instrument 
for 

Army  and  Navy 
Airplanes 


Radium-painted 

Figures 
Visible  at  Night 


Liquid  Damped 


Generous  Heeling 
Angle 
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UR  facilities  at  Miami,  Florida, 
and  at  Newport  News,  Virginia, 
permit  us  to  take  for  aviation  training 
immediately  several  more  students  on 
land  and  water  machines. 
This  offers  an  excellent  opportunity 
for  men  to  gain  aviation  training  at 
old  established  schools  where  the  best 
of  instruction  and  a  wide  variety  of 
types. of  aeroplanes,  hydroaeroplanes 
and  flying  boats  are  available. 

Students  will  be  accepted  in  order  of  en- 
rollment. 

Hundreds  of  Curtiss  trained  men  are  flying 
and  teaching  today  in  the  United  States 
Army  and  United  States  Navy  and  abroad* 

For  full  information  wirt:  or  apply 

Curtiss  Aviation  School, 

Miama»  Florida 

or 

Atlantic  Coast  Aeronautical  Station, 

Newport  News,  Va. 
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Whirling  Table  and  Method  of  Testing  Model  Airscrews  at  N.  P.  L. 

By  A.  Fage,  A.R.C.Sc,  D.I.C. 


Al  thf  |iinti«'iit  tiiiii-  llicn-  an-  two  clifTori'iil  m<'llKnls  ol'  tt-st- 
iag  ainMTvws  tU  Ihe  National  Physionl  Lnltorafory,  Ii4)  with 
oil  airiH-rcw  dynauiouioti-r  iiiountc<l  on  a  whirling  lalih-  oiui, 
(b)  with  an  airscrew  halaticr  ilesif^ned  for  ussc  in  a  win<l  rhaii- 


nd. 


The  present  article  deals  only  with  the  first  of  these  raeth- 


i>f  the  whirling  table  is  carrieil  up  froin  the  floor  to  the  roof, 
Ihe  ami  Ui'inj;  stifTenwl  by  connw-tiiig  the  tube«  to  a  canti- 
lever built  up  of  light  angle  iron  and  pnmded  with  eross 
bars  an<i  slt-el  wire  tics.  Thi*  whirlinj;  table  ia  ilriveu  by  a 
14  hp.  ele<"lric  motor,  through  a  worm  reduction  gear  of  28 
lo  1. 


Fio.  1.  WniHijNo  Tablb  at  the  N.  P.  L. 


IH^B,  but  the  author  bopea  to  obtain  penuission  to  publish,  in 
the  near  future,  a  description  of  the  airscrew  balance. 

Description  of  the  Whirling  Table  and  the  Airtcrete  Dynamometer 

A  brief  description  of  the  whirling  table  a.s  first  designed  is 
given  in  the  "  'iWhnical  l{e|Kir1  of  the  Advisor>'  Committee 
for  Aeronautics,  Year  1909-10,"  but  since  that  time  both  the 
dynunionieler  and  the  method  of  experimenting  have  been  con- 
siderably modified  and  improve*!.* 

The  whirling  table,  a  photograph  of  whi<-h  is  given  in  Fig. 
1,  is  housed  in  a  galvanize<l  iron  shed,  80  ft.  by  80  ft.,  so  that 
the  ainicrew  experimentH  may  be  carried  on  indej)en<lently  of 
the  atmospheric  con<litions.  The  over-all  diameter  of  the 
wtiirling  table  iH  (id  ft.,  the  dynamometer  being  «-arried  at  the 
end  of  an  arm  of  length  .30  t^t.,  which  is  built  up  of  light  steel 
tubes  ta|>ering  from  IV2  in.  diameter  at  the  O-vis  to  1  in.  di- 
ameter at  the  extremity.  These  tulies  are  8|mced  I2V2  in. 
af>art  and  are  oonuected  together  by  struts.    The  central  post 

•  S»»  Ihe  later  rvporci  of  the  Advlmry  romnjltl««  for  Aeronaullm. 


To  avoid  straining  the  central  iiost  by  the  inertia  of  the 
ami  when  the  motor  is  stopped,  the  post  is  cut  immediately 
above  the  worm  wheel  and  the  upper  and  lower  parts  con- 
ncK-tiNl  by  a  ratchet  gear  which  allows  Ihe  free  rotation  of  the 
arm. 

The  spet'd  of  rotation  of  the  whirling  table,  which  is  regu- 
late<l  by  an  adjustable  resistance  in  the  annntun-  circuit  of  the 
motor,  can  be  varied  from  3  to  17  r.p.m.,  corre$|H>nding  with 
translalional  spi'eds  at  the  end  of  the  arm  of  U  to  35  m.p.h. 

For  Ihe  purpoisc  of  tranamilting  curn'nt  to  the  motor  driv- 
ing the  airscrt^w,  and  also  to  Ihe  mejisuring  nppanilus,  during 
the  rotation  of  the  whirling  table  a  »-\  of  eight  slip  ringv  an* 
llxeil  to  the  |M>st. 

The  aircrew  shaft  is  diiven  by  ati  enilli'ss  rubber  Ix'lt  by  a 
2  hp.  motor  carried  on  the  ann,  the  spee<l  of  Ihe  motor  being 
regulate<l  from  an  obser\'ation  table  in  the  corner  of  the  whirl- 
ing shed. 

A  small  revolution  counter  driven  by  the  airs4'rcw  shaft  is 
connected  electrically  so  an  to  ring  a  bell  every  hundred  revo- 
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lutivua,  the  ainenw  speed  being  tiauA  inA  a  atop-viktofa  for 
r  period  of  iboat  two  minntta  A  Meoi^  beU  rinigt  At  cadi 
Kvolutian  of  tbe  whirling  tables  to  tbitt  by  tiiBing  tb«  rings 
■gaimt  ■  atop>w«lah  the  speed  of  rotation  of  the  whuding 


redinstioB  of  air  mewim  due  to  the  coutril'ugiil  bead  lu  the 
eoniM«ting  pipo  the  reoding  of  the  mauomt^ter  k  proportional 
to  y—^—y^  that  is,  2bF,  from  which  the  velocity  of  the 
swirl  may  be  ealculatcd  sinee  F  is  a  measured  quantity.  The 


Fio.  2.  PnoPBiXBB  Ov»AuOiiiiar8K^OBNBBAL  Arkaxukukkt 


table  and  heooe  the  speed  of  traniilatioii  of  the  airtM-rew  <lue  to 
motiOB  of  the  whirling  table  may  be  c»Ipulate<l. 

Aa  would  be  expected,  the  air  in  the  whirling  Hlied  is  set  in 
motiOD  by  t^e  whirling  table  and  also  by  the  backwash  of  the 
dmenv,  the  veioeity  of  translation  of  tbe  aiiaBiew  throng 
the  air  bebg  obtained  ftan  tb«  BaeaanraMiita  of  bodi 
kwity  of  traofliatiaB  of  the  aixserew  doe  to  tba  rotation  of 
whining  taUe  and  the  veioei^  of  awii)  of  tte  air.  1%e 
loeity  of  this  air  swirl  is  measorod  hf  a  Fitot  tube  mounted  at 
the  end  of  a  ligbt  arm  opposite  to  (bat  earrying  tbe  ainKrew, 
tbe  tube  following  the  airscrew  at  a  distance  of  alwut  100  ft. 
HO  that  it  is  well  out  of  the  region  of  the  direct  aetiou  of  tbe 


speed  of  the  air  i>wirl,  when  the  airscrew  im  not  woiicing,  is 
about  8  per  eent  of  the  anu  K])eed. 

A  measorenient  of  the  air  swirl  is  made  at  eaeh  detemina- 
tion  of  the  perfonuance  of  the  ainersw  since  the  swiri 
loeitgr  dmeoda  on  botb  tbe  rotation  speed  of  the  whitting 
taUe  and  the  slip  atreara  at  whidi  the  airsonw  ia  woAiiig. 
At  a  low  tnuMlatMmal  epeed  when  tbe  airs<*rew  ia  giving  a  big 
fhmal  flw  vdo^j  of  flu  air  swiri  may  be  u^atin. 

DMcrifrtfoa  •/  (*e  Airm 


Two  fiketches  of  the  airscrew  djTiaraometer,  a  general  ar- 
rangement and  a  sertioual  drawing,  are  given  in  Figs.  2  and  3. 


J     jr      «  / 


Fio.  3.    I'ROrEI.LKIl  DvNAJIOMfcfER — Skction 


slij)  >«trf»tn.  The  tube  is  connected  through  an  airtight  mer- 
cury »enl  at  the  top  of  the  i'<-ntral  poiit  to  one  litnb  of  a  uaoo- 
meter,  ihe  other  linib  being  open  to  the  atmosphere. 

It  I  K>  tlii^  velocity  of  the  end  of  the  whirling  arm  and  s  the 
velo4-ity  of  the  air  swirl  iu  the  slied,  tbe  velocity  o£  the  tube 
relative  to  tbe  air  ia  F— *,  so  that  taking  into  oonnderation  tbe 


The  dynamometer  was  deiiigncd  to  measure  a  maximum  thrust 
of  ir»  lb.  and  a  maximum  torque  of  I  lb.  tl..  hut  with  uiodfl 
airscrews  of  scale  measurements  givuitr  thua  4  11).  for  She 
ihiu^:  .iiiil  1        M.  li.r  i!ic  tonjue  arc  rarely  made. 

I  he  airscrew  shaft  is  driven  through  flat  coiled  springs  i, 
the  eztcBsioii  of  the  spriagib  whieh  ia  prapoctioaal  to  the 
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torque,  being  measured  by  the  relative  displacement  of  a 
pointer  ov<>r  a  small  drum  <i,  which  carries  a  small  ~Iii>  of 
paper.    The  position  of  the  poin(<'r  at  nny  time  diinug 
experiment  i.s  n'<  i)rdpd  by  pa.»-~^iiit.'  a  seiies  of  s[>arks  Uirou(j;h 
the  paper,  so  that  if  the  zero  j)osifio[i  ul  the  pointer  is  alao 


Fia.  4.    UlAUIUUMATlC  i>KKT<  ll  OV  TtiHVtfT' 

Balavcing  Appabatvs 


apiiust  ail  cit«  illaUn^  lever  <l  whieh  is  |)i\oteil  at  ils  ci  iiler,  I  lie 
lower  end  of  the  lever  iH'injr  iliriM^lly  cotil rolled  by  the  tlinist 
sprinR  b,  the  tension  in  whieh  is  mljustetl  by  the  poppet  head 
aii'i  two  adjuKhible  Hlu[)«t  r,  c' ,  both  stops  beillg  tBtntttfd 
eleetrically  t'roiu  the  rest  of  the  d>-nainonieter. 


Fi.i. 


at  AirMtM*  in  WffC 


HBAUIN<i  or  I'OI'I'KT  lit.M'  I'urrTKK  AUAINST  S<^L'ABE 

OP  HoTATtftN'Ai.  Smsi> 


recordecl  od  the  paper  the  magnitude  of  the  torqne  ma^  be  di- 
TeeUy  wlcwUhid  from  the  known  calibration  of  tlM  spnagt. 

Altenuite  torque  springs  are  wonad  in  oppoiito  direotioiit 
BO  timt  tendaidies  to  vnwind  due  to  oentrinigal  fom  olmaat 
eonntorbdmc*  eadi  other.  A  anudl  toiqne  cometioa,  the 
nuunutado  of  -wUcli  k  «  tewtimi  of  tke  rotational  speed,  is 
mam  to  eaeli  tonpie  messomnpnt. 

The  aiivrrew  shaft  is  allowed  a  tiumll  axinl  niovcmeat,  abont 
1/200  in.,  by  the  use  of  the  ball  bearings  p,  p,  p,  whidi  have 
paraUel  outer  raeea.   The  end  of  the  airsrrew  shaft  hears 


The  Hietboil  ot  indicating  when  the  (hrust  of  the  oimn-w  is 
balanced  by  the  pull  of  the  spring  is  illustnted  by  the  die- 
gramuiatic  sketch  of  Fig.  4.  From  the  dia^^'am  it  ie  ascn  that 
the  direetioD  of  the  eunent  tlmMurii  rh>  iralvntionieter  depends 
whether  the  leva  ia  tonching  stoj.  <  m  ->t(ip  c.  Wfaso  the 
thiMt  of  the  airscrew  balaaeca  the  pnll  of  the  tbnist  wpmnh 
and  the  osdllating  lever  ia  floating  midway  between  the  two 
stops,  cnrrents  of  eqnal  magnitutle  but  of  opposite  direetiou 
flow  through  the  galvanometer  so  that  the  galvanometer  needle 
is  not  deflated  owing  tio  the  inertia  of  the  naoving  parts  of  the 
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galvanoiiictfr  and  Itu-  iii<lu<-liiiii  !•  nt  the  fiiviiil. 

Tlu-  sfrisilivity  i>l  il'n^  iKi-lliuii  i>l  biiliiiirin^  is  Vitv  (jnat, 
aud  it  will  Iw  ntiti'd  that  the  acruracv  is  not  nfTwtwl  hv  nu.v 
varintion  of  the  lmtli'r\'  voltagt-.  Mon-ovcr,  unv  varialioti  of 
the  fontuH  rcMisiamc  hI  <"ithfr  stop  is  wry  small  <-oiiipared 
with  the  n/sistani-e  of  the  cin'uit.    Kach  stop  has  a  hard- 

vwi\  stc**!  |>uint  whii-li  iiiakeB  «unt«ct  with  a  small  tiat  bard- 
eiie<l  steel  disc  at  the  bottom  i»f  the  oscillating  lever. 

OwiUiiti«>ns  in  the  toitque  springs  due  to  »ta  amall  irregu- 
larity of  the  driTing  loiqae  an  dunpad  conndanihly  by  the 


9 


1 


Fto.  7.   RklatiomsbiP  Between  Tiutiai<ATio.vAL  8pe£]>  and  Tokque  at  Constant 

Thbdw  or  Auschbw 

oil  da«h  pot  JC,  IB  Fig,  S.  The  dnb  pot  eoasulB  of  a  aariaa  of 
eoooeotno  disea,  alienate  disca  hauig  attached  to  a  dec^re 
earnrinji;  the  inner  cada  of  the  tocque  spctogib  Mid  to  the  dnim, 
to  the  inaide  of  whkfa  aie  fixed  the  outer  ends  of  the  8prin>rs. 
The  vihratioDs  of  otie  end  of  a  torque  spring  relative  to  tlie 
other  are  dainjHHi  out  bv  the  viscosity  of  the  oil  IwtwtN'n  the 
two  series  of  ilis«'s. 

The  |)lniH'  of  Ihe  aiix-ii'w  passes  thnnifrh  the  axis  ot  rota- 
tion of  the  whirlin;^  table,  and  tl  i-hti  it at;iil  lun  c  iliti  ii>  the 

weiffht  of  the  airs<-rrw  lias  no  rniii|)un<'tit  in  tlir  ilniilmn  ot 
ihe  llini-l-  'I'll.'  iTTil  I  il  ii^mI  inK  i-  ii.  niiL'  MU  the  airscrew  shaft 
has  a  ^iiiull  I  I'liipuiiciii  111  [lit'  ihi'i'.'i ni  ihc  thrust  which  is 
autonialii'allv  i-orrec'ItNl  lor  h\  ilic  (  ct.l  rj I  iii^al  I orce  of  a  small 
mass  m  acting  through  a  bell  crank  lever  ii,  Fig.  3. 

The  Method  of  Conducting  the  Abtemo  Bicptrtmtmf 

It  ia  now  propceed  to  deaeribe  the  method  of  eondueting  an 
ainerew  experiment,  the  article  heing  illuatiatcd  with  the  data 
taken  front  axpetimenlB  on  a  model  aitserev.  The  scale  vi.  the 
modd  airscrew  was  f till  siae,  the  diameter  of  the  fkiltaixe 
airaerew  being  9  ft.  2  in. 

Firstly,  the  reading  of  the  poii|»-t  head  f,  when  there  is  no 
tension  in  the  thrust  spring  is  obtained  from  the  static  experi- 
ments on  the  nirsen'W.  natfiely.  expcrinicnls  made  with  the  air- 
scn'w  rotalinc  at  a  fixed  point.  In  Fiu  '>  tlic  icadin-r  of  (he 
pop|>rt  head  ha*  Incn  plotti^^l  auiiinst  ilic  ~(|iiaie  of  the  rolii- 
lional  s|M-..|.  inmi  :t  i-.  ti'.  n  tliat  tur  all  practicid  pur- 

pose's the  sliilic  ihni^t  'p:  an  iiu»  ri  w  is  proporl i'ltial  lo  Ihe 
square  of  the  rotational  ^prid 

The  readintr  of  tln'  |ii>].|iri  head,  when  the  jiirsrn  w  is  not 
rotatinjj  ami  olivmn^ly  irivitJL'  no  thrust,  is  .3.!'  Innis,  so  that 
from  the  calibration  of  the  thrust  spring — 3  turns  rcprcaout 
1  111    the  thnist  of  the  airscKw  at  any  xeadiog  of  the  poppet 

head  is  known. 

The  testing  of  an  Jiir^-crew  underworking  eondilioiis  similar 
to  those  of  practice  is  now  commenced.   The  thrust  spring  is 


fjiven  a  tension  ol  known  luafjnitude  and  th<-  whirliti^'  tahle  a 
steady  8|>eed  of  rolalion,  and  then  the  spwd  ol  rutuIiDn  ol  the 
nirscn-w  is  adjusted  utitil  the  thrust  of  the  airscrew  balanceg 
the  tension  in  the  thrust  spring;,  the  balance  beint;  niniiitaincd 
for  a  period  of  about  two  minutes,  during:  which  time  the 
tranidational  speed  of  the  end  of  the  whirliiifr  ann,  Ihe  rota- 
tional speed  of  the  airsrrew  and  the  velocity  of  swirl  of  the 
air  are  all  mea«ured.  At  the  momenta  of  exact  balance  of  the 
ainerew  thrust,  and  whilst  the  measurements  of  the  rotational 
and  tnuulationai  speeds  of  the  airscrew  are  beint;  made,  the 

torque  is  electrically  recorded. 

The  experimenta  are  eondneted 
by  two  observen^  one  ohasrving  the 
nlvanometer  of  the  thrust  bwMie' 
ing  apparatus,  recording  Uw  torqn^ 
and  mesanring  the  rotational  qMcd 
of  the  airscrew,  the  other  taking 
the  mensuremenls  of  the  rotational 
8pee<l  of  the  arm  and  the  swirl 
velocity  of  Ihe  air.  I'sually  twenty 
sets  of  obser\'ation8  are  neeiled  to 
completely  dctlue  the  performance 
of  the  airscrew,  each  aet  taking 
about  4  mill. 

Till'  ilata  of  the  cxpcrim-iits 
made  «iili  the  ukhIiI  air*'rc« 
li-steii  in  this  instance  arc  vrivcn  in 
Fifr-*.  (1  and  7.  Thi-  l  urvcs  of  Fip. 
ti  show  I  he  rclalionship  between  the 
trnnslaiiiiiial  and  rotational  speeds 
of  the  airscrew  at  constant  vahu* 
of  the  Ihnisl,  from  which  it  will  l»e 
noted  that  the  experimental  mean 
pitch — that  is,  the  <li.staxiee  mov<.<l 
forward  into  the  air  during  one 
revolution,  when  the  thrust  of  the 
airscrew  is  zero,  is  1.88  ft. 

The  cur\'es  of  Fig.  7  give  the 
relationship  between  the  torqaa  sud 
the  truslational  speed  at  Tim  stent 
valuea  of  the  thrnat  The  vahKi 
of  the  tbrait  and 
and  7  are  to  ha  vaed 


a. 


the  atand 

ard  atnosphere  of  temperature  154 
d^.  C.  and  pressure  7(10  mm.,  the 

correction  factors  being  calculated  from  the  o)i8en.-ationa  of 
temtierature  an<l  pressure  taken  during  the  experiments*. 

The  curves  of  Fi(^.  (5  and  7,  which  are  plotted  directly  from 
experimental  obse-naiions.  are  not  in  a  convenient  form  for  a 
midy  calculation  of  the  pi  rlnriuim. «  ol  Ihe  airs<Tew  under 
working  conditions.  .V  more  cotivcnicnr  ainl  compact  tbnii  of 
prcsi'nlniL:  "lie  .'lirscrcu  data  is  in  terms  ol  altsolule  cocllicii'nl.'^. 
.\n  absi-iliilc  fMi-rfii  iriit  ha-i  'lie  ;;rr;il  aiivaiitaffc  that  its  value 
is  !t;<li'|ifii.iriir  Ml'  ilic  s\slciii  ot  mills  cnii)loyed  so  lon^:  as  'he 
units  tla  ins.-Ucs  arc  dytiamii'ally  consiHlent.  or,  cNpn -scd 
siin|il\  ,  an  ahs.ilulc  i  in't1ii  iciit  has  no  diuii-nsiMiK 

.\li-iiluic  ciiclti<  icnls  are  tlius  es|>i'»'ially  luvoraltic  lor  an  in- 
iciii.iliiiiial  comparison  of  exj)eriniental  data.    The  results  of 
ex|>eritnciiis  as  calculated  from  such  absolute  coefHcieots  mav 
be  direi'tly  cxpn-ssed  in  pnwtical  onita  on  cither  the  Bngjisn 
or  the  metric  sysirm. 
If  r  "  traimlarii  a.ii  sp'H'd  of  the  ainCTew. 
N  =  rotational  i»peed  of  the  airsrrew. 
7'  =  thrust  of  the  airsrrew. 
y  =  (on(ne  of  the  nirserew. 
I>      "liameter  cd'  the  airscrew, 
and  p  —  density  of  the  air, 
we  may  write  T  =»  T.pF'J/  or  T  «  T^ifff^  so  if  7.  ^.  V.  n, 
and  D  are  expressed  in  any  system  of  consistent  onita  T,  and 
r,  win  have  no  dunenaion  and  so  are  absolute  eoelBeienta. 

In  the  British  test^woha  on  dynamics  the  units  of  force, 
muss,  length  and  time  arc  the  pouiidal  pound,  foot  and  sec- 
ond, but  the  Ib.-slug-foot-.second  system  of  consistent  units  is 
usually  emi>loyed  by  the  engineer.  Aceonlingly,  expressing 
the  density  of  the  jiir  in  sIu^th  i>cr  cu.  ft — 9  »  0.0782  lb.  per 
0.(i7(l_' 

cu.  ft.  -    .J,,.,  ,  that  IS.  0.002.37  slugs  per  cu.  ft.  at  a  tem- 
perature ol  I'l.Ci  <lef^,  C.  and  preasnrc  7($0  mm. — the  value  of 
the  thrust  in  lb.  may  be  calculated  from  the  value  of  T,  or  / 
if  r  be  expressed  in  fL  per  aee,,  n  in  revolutions  per  sec.,  and 
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I)  iti  ft.    In  M  >iiiiil.ir  muimr  m  nwy  write  eithtr 

Q.fV'-l>'  or  V  =  Q'.ih'n\ 

In  FiL'  S  tlic  )>>Tl(,iniiaii''f  tliL'  airsi-rcw  Iirus  Won  ex 
pressfij  in   Iwa  ways,  tirst,  liy  ])I()ttm>j:   T.    aiul  ugaiiuil 

(-^),  ami  Bi-eoiiJ,  b\  iiloitiiit,'  I',  aud  O',  mittiti^i  f-L-)' 

being  also  an  absolute  coefficwot.    Since  7a  =  7< 

^  nil' 

i,-^y  *»d     —  ^  aincmv  pwfonii»iMe  be 


p  ss  II.00237  slu(fs  jxT  I'll.  ft.  (iigguiuiu^'  tlir  ieiiiiH-ratiirL'  of 
the  air  to  lie  15.(i  Cetil.  aiiri  the  pressure 

760  mm  I 

Tlie  value  of  (j^}  At  wliidi  the  mnmnt  is  worfciiv  i> 
iw^WlW^  ttwt  is  O.<0»  the  comapoading  vtlvM  of 


0.1B7  «nd  0.0209  raqMetivdy.  Hentt, 
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Via.  8.  Pektorhance  Cubvss  or  as  Ajrscrew 


o.xproaae'l  nuiij  lptely  by  plotting  oilht-r  T,  and  Q, 

The  effiekncy  is  the  ratio  of  the  nseful  work  done  by  the 
•anemr  to  Uie  tots]  woilc  put  ioto  Uw  wrBermr  so  tfast 

Thnist  X  Trunslntional  sp«'ed 
"  2r     Torque  X  Hotational  speed 


r  =  0.00237  X  (9467)'  X  (HO)'  X  0157  »  3781b. 
V  =  0.00237  X  (0.167)'  X  (110)*  X  0.0200  -  4II0Ib.-fU 

Tl»  rfHoen,  V  -  {  ^-^-y  ^         %  -  72S.. 

The  thnist  atid  tonqiM  could,  of  tmmt,  be  cidsuUttcd  ftom 
tfae  values  of 

u    ...  ,u  *  Aeronautical  Patents 

YMcieaty  being  the  ratio  of  two  like  quantities  u,  of  oonne, 
an  absolute  eoefflcient.  m  see,  tbon,  that  «he  performance  issuri)  .kkitkmbek  is.  ioit 

of  an  atnercw  may  he  exprcMed  eompletdy  in  two  syatsns  of  Arrou,»^''"""  t"""""  "  LanrttniK  i>«MU 

mbMlnte  eoelBeicnts— either  -   »r    •* '» 


_r_  /  V  \      r,  (  V  \ 


for  AlrBiiiii- 

l,t4O4O0 — To  I-ul/iau  /•'inojtxpt.  FbiMilclidiU,  I'n.,  asolKDor  of  on«-- 
IMnS  t»  JuM-pb  ttotKilomikl,  PbllBdelpbIa,  Vm.    UtnocHiaa  De- 


vice Ctr  AlrplniM*. 
  -   Kill  - 


1.240.069— T4>  ETIb  Can*.  Forttt  Ctr.  Ark    Fiyias  AppantiH. 

.sKiTKMiiKU  an.  1»I7 
l,:<4<>.Hl2^To  Jiwepb  A.  UloOdlD,  Lo*  Anaele*;  CaL    AlrpliH  Cou- 

«iruitli>n.  ...  . 

To  ealeniato  the  values  ..f  the  thrust  and  'torque  of  the  aiiv    >."'<f''2-,       8««a'»>»«  VvA  «r»n>^  KMdIrtMi.  Oeaa.  FIjlac 

1..  I,<n>l«  rr.ufnl.Ti,  W  <fvi-r'innitil<in,  Knglnnd, 


and  the  usefulness  of  «sneb  a  svKtein  will  be  apparent  from  a 
ealenlatioQ  such  as  in  the  follouiti^  pamgrapli. 


,  IMiSMIT  W 

ri<-l:^il'  I'l   Si.irilH..',i   .\|M'.ir  i':ir  < '.>,.  I.ti)..  VrolvcrbaBplW, 
liiii'l.     Inl<  roiil  «'iiml>UNlli>n  Knglni'  for  .Mrplaiw*. 

  -  -     -    '  ~  •    —  •—  tor 


ssrew  at  ground  level,  when  it  in  moving  throu^^h  the  air  with  i,2*i 
a  translatiMia]  speed  of  75  m.p.h.  and  a  rotational  spiH-d  of  ; 

1200  T.pjn.,  wa  enwess  the  known  date  u  consistant  units,    XMiJivt—'Sn  Mania  Joiaitaa.  Cnuteai  B.  !•  DlrlgUita  Alnhlp 

r«110ft  p«raae. 
«  B  ao  vaifg^  par  sae< 
0-0107  ft 


(x-ronpn  s,  i!»it 

l,2-«1.n?n— To  Arthur  (•  H  .-  v   w  r.l  i  Wil  -    \V;i»!i.    Aerial  Vi?««»l. 
I,»«I.8U0— To  Jamv*   8.   J-ahg,    Itiwton,   M««.     I'lano   for  riyiaf 
Ma«blSM. 
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Description  of  the  Austrian  Albatros  Biplane 

UiuiMKBraiidealittrg  Type,  200  UP.  Warchalowvki  Engiiie 


I»  the  Oct.  JS  iuue  of  Avuxnx  amd  AebOKauticai. 
vmno  thtn  vun  ptioUtlui  detaiM  dnwingn  of  the  ^w- 
Imm  A3hatr9$  bMtmt,  Eanta-Brandtubur,/  luvf.  fiuipped 


vriA  a  SOO  hp.  Wan^hmki  enffiiu.    The  / 

detailed  description  of  this  nirphim:  is  nnu-  mini 


public  : 

The  enemy  nir|>lan<>  tles^ribtil,  wbieh  was  cajiturcd  almost 
intact  in  litlG,  does  not  differ  sodNibly  fnmi  tlmse  of  the 
same  type  in  use  since  the  befjinning  of  the  war.  It  allows  no 
substantial  improvements,  pxct-jit  slight  ebftnges  with  r^ni 
to  the  position  of  the  rftdiator^  the  hottsinfr  of  the  enirine,  tlic 
tail  planes,  i  lr.  The  geaolll  On0il|«  of  the  ain  ral  t  as  n-L.iirds 
the  body,  the  landing  gnr  and  the  auun  body  have  under- 
gone praetieaOy  d«  cEangc*  from  the  bcginoing  of  the  w«r  to 
this  day. 

To  eope  with  the  latest  means  of  defense  on  hod  n  waH  as 
in  the  air,  the  first  requirement  of  an  aiipbuMy  even  if  for 
reconnaissance  work,  is  its  high  speed,  wuMgas  the  Haoaa- 
Bnodenboii:,  jnclginf  from  the  piteh  of  the  propeller,  eaiinot 
eiMtd  155  kiD.  That  part  of  the  aoRle  of  vkion  whieh  is  so 
UgUy  priied  by  nest  jrilotB  b  obelmeted  here  by  the  eni^ine, 
wlueh  stands  high  for  the  sake  of  stability,  and  by  the  radiator. 

Nor  docs  the  radius  of  action  provr  to  be  high.  .)u<lirinir 
from  the  speed  and  from  the  iias.iline  <sup|)ly  the  tnadiini' 
eaonot  make,  under  the  tiu>s)  l'a\'oriibl<'  circiunstanies.  a  lri|> 
of  over  5.50  km.,  which  is  very  liiiiitcil  for  a  reconnoiterini; 
plane. 

Piliit  Jitiii  Lrniimr  aie  cnr-ijil.fcl  y  ex|iiised  to  the  fire  I  rom 
enemy  in;i<-l:i;H'  ij-mi^.  (ii  ly  iVmi  ^nr  'hey  -iliL'tilly  pni- 

tected  by  a  tfjiii  armor  mi  tiieir  sijit-,  T  ir  icnlcr  i<\  L;ru\ilv 
of  the  plane,  by  actual  ealciilntioiis,  iicrn  1,.  uid  w  itli  lull 
load  to  be  10  cm,  nbove  the  axis  ol'  ilirnst,  nliercos  at  the  end 
of  the  trip,  wli<  >i  if.c  fuel  su|>ply  is  almost  exhaosted,  it  goes 

as  high  as  20  cm.  aiiove  the  said  axis. 

The  center  of  irra\ity  mo\es  about  considctnbly  lonu'i- 
tudinally.  owin?  to  the  fact  that  the  gas  tank,  which  Ber\°es  aj«o 
as  seat  for  tlie  pilot,  is  loeated  far  behind  the  center  of  grav- 
ity <if  the  madiiiie. 

Moreover,  the  center  of  re.sislaiiec  is  ia.;!:  "iili  i<  -.jii  rt  ta  the 
nxia  of  thnist,  due  to  railiator  wind  shields,  machine  gnns, 
the  large  fixed  tail  plane,  etc.  In  view  of  the  poor  location 
of  the  ecniers  indicated,  and  the  poor  means  of  control,  due 
to  deficient  active  surfaces  or  to  their  limited  action,  the  ma 
ehine  neidier  can  be  easy  to  handle  n»r  sliow  a  high  degree 
of  stability. 

Beeanse  of  the  wing  section  used,  the  position  of  the  spars, 
whieh  are  very  eloaa  la  the  leading  edge,  «aA  also  hceanse  of 
the  big  gap  between  the  upper  wing  and  the  hiwer  one»  the 
rear  up|>er  Hpar  veeeives  the  greatest  stress,  though  its  size  is 
abont  the  same  as  that  of  the  front  spar.  If  the  machine  is 
polled  diaiply  ont  of  a  steep  dive,  which  has  raised  its  speed 
rar  above  normal,  the  angle  of  allai-k  being  always  rather  high, 
the  point  at  which  the  lift  is  applie<l  will  have  moved  towards 
the  middle  of  the  wing,  a.wsiimiiig  llmt  ihat  |ioint  will  \ir 
located  at  least  O.-l  of  the  chord  from  the  truiit  e.ige;  accord- 
ing to  comiiKin  tiiatliemalical  ilata  u.sed  to  calcidate  the 
resistance  of  imr  inarliiues,  the  eootlicient  is        than  .'). 

N'eitlier  r.ui  the  sialic  factor  ol'  sali-ty  (»l  llii'  1)ih1\'  he  very 
hiu'li,  siiu-e  ihe  four  longerotw,  wliich  make  •.}]>  ii-,  tinme,  are 
uiiii'h  smaller  than  those  eONiiiionly  u-e.l  m  sjimlai-  -  of 

our  airplanes.  Thcretun%  the  machine  must  l>c  handled  with 
oarei,  owing  to  ita  insufficient  strength. 


A-ic/  OsMrljMjoN  o/  ihe  MmMite 


The 


Th0  Body,--  The  tiiMly  is  iif  L'<iod  stream  line  lorm. 
Kidea  consist  of  vertical  menibiTs  I'linnectini:  the  loii'.-i  rons. 

The  framework  e.msists  ol  lour  lir  hjiurerons,  ]>ro|(erly 
slren'.'theiied  liy  enKs-  liam<-  iirni  tlie  wliole  rendered  -I'liti  h\ 

a  gtiod  triple  intninat^  d  -.liealhiiii,'.    The  ^iiialle^i  i  vu-  I'l'li.iti 

rit  the  loni;<'M>:is  al  lae  tail  en<l.  helween  i Ija |>lii -  -'i. 
em.  This  iMds..  sei  tion  i;r.l<liialiy  iiK  v.'a--  milil  in  lac  tii>i)l 
part  (if  the  uiaeliine  its  inaMlrium  ineasurenienl  is  12  s<|.  em. 

'fwn  kinds  of  t  rjiiis',  <'rse  friinies.  iti  -lieuL'th.  iirc' 

ii-ed.  The  sIroiiL'er  Iraities.  wliieh  are  iil'IiI  ilia[ilitie_'m».  n.n- 
s;sl  of  a  15-111111.  lir  renter.  eo\ered  with  Iwn  la\<-is  of  I!  iniii 

laminated  wothI  to  iucrea.se  the  strength,  ami  are  placed  where 
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the  body  is  snbjeet  to  high  streas.   The  other  frames, 
eoBBvt  of  simpla  non-rigid  squares  «f  fir  lath,  trapezoidal  in 
shape,  are  used  mainly  to  haek  np  the  laminated  wood 
sbeatliing. 

At  the  junction  of  the  wing  spars  with  the  body,  the  struc- 
ture is  strengthene*!  crossswise  by  sUf\  tubes.  30  mm.  in  diam- 
eter, which  make  a  s<iliil  pieee  of  the  m1  le  structure.  In  the 
friiiit  part  of  the  body  the  cross-irauiitig  consists  of  the 
brackets  which  su|ipiiri  tlse  engine  bearers.  These  are  made 
of  tn-lamitiated  wo<k1  rarigiiig  in  progressive  tluekiiess  from 
•lie  smallest  of  2<)  mm.  to  the  iarL,'--!  ol  ■l-'i  mm.  The  i'ii;:it<< 
bearers  project  In-yond  the  front  <lia]ihrainn  of  the  ImhIv 
aliout  mm. 

Ihr  Til'}  Skid.  Till'  .U'l.iii  1. 1  l!iis  part  nl  tiie  machine  is 
\cry  inlevesiing.  and  is  e\ii]eiitly  tlie  result  of  nnieli  study. 
es|ieenilly  because  of  the  way  in  whii  h  the  ejirdan  or  swivel 
has  lieen  worked  out. 

Thi  Tad  I'Idiies. — One  of  the  i'hara<'teristies  of  these  ma- 
chines IS  the  ciioniioiis  tixed  tail  plane,  .I.H^I  si|.  ni.  The  ele- 
vator, which  is  1.65  8<i.  m.,  is  attached  to  the  fixe<l  plane  ami 
has  exactly  the  same  shape  as  the  latter. 

The  veiiical  fin  is  rather  small.  It  has  a  svirface  of  1  gq.  m. 
and  balances  by  about  1  to  5.  The  ribf  of  these  planes  con- 
sist of  steel  tulifs  varying  in  diameter  fnun  12  to  20  mm. 
Only  tlie  (wo  pairs  of  fixed  ami  movable  tubes,  which  aw* 
used  respectively  to  sujiport  the  fixed  planes  and  the  rudders, 
are  25  mm.  in  diameter.  Of  these  two  fixed  tubce,  both  the 
horizontal  (cle\-ator  pivot)  and  the  vertical  (mdder  pivot) 
are  braced  with  steel  wires;  in  soate  niarfainca  the  lower  wim* 
leading  to  the  horiaontal  bed  tabs  tua  nqilaeed  with  a  tube 
whieh  tdtes  both  tencioii  and  eoamrcsi^. 

Of  great  inleresi  are  the  detaib  of  the  tubes  coonecting  the 
tail  planes  with  the  end  of  the  body  and  the  hinges  attaching 
the  nidders  to  the  fixed  plane. 

Tlif  iMudimi  (■;<'fir.  This  is  of  the  usual  wheel  type  with 
elastie  springs.  The  eliassis  struts  are  It')  x  70  mm.  tubes.  tille<I 
with  wood,  arranged  \'  and  joined  at  their  apex  by  a  hi-ii 
zontal  lube  .■(2  mm.  in  diameter.  The  two  front  stmts,  tin- 
horizontal  lulie  rcferreil  to  aiio\o  and  the  bottfuu  of  the  lio.ly  . 
arc  inadc  iierfi-i-tly  riiriil  by  crossed  steel  cables  0  nnn.  I'l  ch.in: 
eier.  The  front  diagonals  are  fastened  lo  (be  so<'kets,  whieli 
<  n  iii< .  t  the  front  struts  of  the  landing  gear  with  the  longensiii 

!■!   Ilje  leely. 

ui.ril  y  iif  note  is  the  fio  t  tliat  iit  s.iine  machiiirs 
lit  this  t>ne  Uh-  ehislie  su[iporl  <if  the  axle  as  well  as  thai  I'l 
tlie  tail  skid  is  replaee<l  by  a  metal  sjiiral  spritiir. 

The  eloth-coven-<l  wlnnds,  77l»  mm.  in  diameter  and  llMI  nun. 
wide.  otTcr  nothing  ot  interest.  In  tlie  center  of  the  axle  is 
mounted  a  sprag  which  is  operated  liv  the  pilot  to  lessen  tin- 
run  on  the  groand  on  Inndinir.  The  a[>))liea(iou  of  such  a 
n-sistnnce  on  the  axle  may,  if  not  used  with  rare,  cause  the 
machine  to  turn  over  on  lauding. 

/V<i.'..i//i(e  Tauks  -  Owing  to  lack  of  spac  e  at  the  Center  of 
ini  ssurc,  the  tanks  have  l>een  placed  about  400  nnn.  to  the  Tear 
thereof  and  are  u.s4-d  as  a  seat  for  the  pilot. 

"Wiifj  Assembly.  This  dilTers  from  our  biplanes  in  two 
nuiin  points,  namely,  tlie  excessive  stagger  of  the  winga  (the 
upper  wing  projeefs  fnrward  480  ann.  beyond  the  lower)  and 
the  inclined  inf  erplane  struts  with  respect  to  the  plane  of  kngi- 
Indlnal  symmeii-y  of  the  machine.  The  exeesave  stagger,  as 
Ins  been  said,  soggcsted  perhaps  by  the  neeearity  of  inenaainf^ 
the  range  of  xmtta  of  the  pilot,  reduces  the  strength  of  the 
body  and  pr(>bably  rechu-es  in  this  case  (he  cfllciency  of  the 
wings,  whereas  the  inclined  inlcrplane  struts,  whoso  ol)jc«ct  it 

is  to  i-iruali/e  thc>  uiisuppotleil  lengths  cif  the  upttcr  and  hovi  r 
spars,  unneec-ssaiily  c-oniplicate  the  whole  i-onneetive  system. 
We  say  uniieees^arily  lieeause  by  idac-iii!:  the  upriirhl^  \ini 
cally  and  hy  lea\iii;r  unchari'.'cd  llu'  distribution  ol  the  Irii-s,- 
111  the  upper  spar,  the  lower  spar  would  mosi  assuredlv  hn\' 
ohiainecj  <;reaier  strength.  The  struls  are  made  of  tulx-s 
:t'->  mm.  in  cinuneier.  which  are  failed  by  a  small  wooden 

frame  covered  with  cOotb. 

The  strut  liltin'.;s  on  Ihe  -;>ai<  ate  constriietccl  in  a  xt'vy 
v<nz^i  way.  all  welditiirs  heine  auhi';>  imiis ;  they  are  M'ry  hca\  v 
\\'i<  \  offer  i;reat  liead  re-istame. 

The  iMinel  bracing  consi.sis  ot  simple  i*lej»|  ^|*^  [ 
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straiiils,  all  |iuiifls  use  I  lie  sjiiiie  size  of  rable.  TIio  lift  cnbles 
ran  rr>>iii  7  min.  in  <liuiiu>ter  for  those  close  to  tbe  body  to  5 
mm.  lor  the  outt  r  cablcii,  wljt>refls  the  lauding  cables  are  5  mm. 
near  ibe  body  and  3  nam.  for  thow  of  the  end  trusHCM. 

The  wings  are  perfectly  syqniietrieiil  witli  rt«pc«-t  to  tlit> 
axis  o£  the  maehine,  tUe  eonple  ct  the  enipne  beii^  oometed 
by  a  diversity  of  incidence^  wnt  tbb  gives  rise  to  ineonvenicoce 
when  efaangitiy  the  rate  of  apeed. 

The  wing  leetion  used  doea  not  torn  upward,  and  this  tends 
to  move  toe  center  of  pressure  soincwlmt  to  tli<>  rrar  and  to 
increase  the  stress  on  the  rear  spar,  wliidi  is  only  0..'j3  of  the 
chord  from  the  lenHiti}!:  <^lf;e-  The  wiiij;  8<?etioii  is  not  Very 
>l<>iiil<T,  Ix-i-nnsv  tin-  trout  .Hpar  is  placed  too  lnr  aliend. 

To  prt'M  Mt  srcHt  Imrizoiiinl  ^trains  on  the  wiiii,'s  due  to  liea<l 
rcsisilani-i'.  ami  cs])!  i  lally  diii'  to  the  sta-^u'er  between  the 
\vin^'s.  litii't  ial)li-i  arc  ii~ed  from  the  uppir  ir.ds  i  t  the  two 
lioiil  ^liiics  maict  111  iliii  body,  which  are  i^iiiufd  In  'Aw.  two 
tront  ends  of  tl:i'  i' mirrioiis.  Also  t!ie  two  luruard  ]i:t  wires 
Utxl  to  the  body.  Inr  the  -atue  purpo.-^',  are  bei  iwdl  to  'Air  end 
of  tin-  ii]iper  l.irward  strut*  nt'  the  chassis. 

The  Willi,'*  arc  ta»tonc<l  to  tlie  body  with  a  eabai  c  nt  metal 
|iib(  s.  .it}  mill.  \  t.5  mm.,  Ktroniily  fastened  to  eaeli  iithci  and 
torniin<;  one  frame.  Provision  is  made  so  that  the  upper  wing 
may  move  sliv'liily  lotigitndinally  BO  ae  to  leenre  a  good  bal- 
ance for  the  machine. 

Tbe  louer  wing  almost  touches  the  body;  the  attachment  i> 
the  front  spar  is  smjre<l  by  means  of  a  metal  projection  of 
suitable  thickness  cnga^ng  a  jaw  foimed  on  n  tube,  which 
extends  aemsa  tlie  body  antil  it  reaches  the  other  spar.  The 
rear  spar  connects  directly  to  Die  diaphragm,  to  which  is  also 
foKteued  the  rear  atmt  of  the  chassist. 

The  upper  wings  as  well  lui  ilu-  lower  oiie»  are  internally 
braced  by  ccapreeMOii  numbers  of  25  mm.  ateel  tube  and  cable 
4  or  8  am.  ia  otaawler  for  the  bays  near  the  body,  and  3  mm. 
steel  wire  for  tha  ends. 

The  diagonal  in  the  tranarene  {danca  between  the  fkont  and 
the  rear  struts  are  vary  «tvoiife  eonsiHting  of  eable  45  mn.  in 
he  fiiBe  and3.5  tnm.  in  diameter  at  the  enda 


diameter  close  to  the  fuse  i 
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KOn-IMed  Airplane  Vooda 

'I'lie  I'ores)  Service,  Department  of  Agrienltore^  anthoriaaa 

the  followiu<r: 

Wiieii  till'  I'hiicd  St.-itc^  i  t.tcicil  tlic  u.ir  tlic  iiccii  t'or  wood 
to  build  airplaijCs  quickly  cMaicd  a  ihltic  ill  pioiih'iii.  Most 
of  the  !iir-seju«)ned  wood  ;ivail.iiilc  had  ln-4'ii  biiiii,dil  for  air- 
|)laiies  lor  the  allied  iKitimi.s  abrnid.  TliruUijh  air-seasouing 
of  >iicli  ^t<M-k  re(|i;iM-  liiiii;  mic  In  I'lii-c  ycai>,  accnrding  to 
the  Mze  and  kii  d  of  wiml.  Kil'i-diicd  .i-tdck  iiiider  the 
methods  <iriliiui  I  ily  iiM'd  iia.^  IKiuicnlly  pnci'd  inisat  i>l  actury, 
iitid  lor  that  rea.<i(«i  airplane  iimiiutactiircf**  nave  been  rehletant 
to  Use  it.  It  tbe  needs  of  the  tii,'litini;  forces  were  to  bo  met 
adeipiately  nnd  without  prolonged  delay,  it  was  essential  that 
meihiHls  oi  conditioning'  slioold  bc  available  in  wlueh  full  con- 
fidence could  be  placed. 

Ijoiiu'  before  this  situation  develope<l  the  lorest  iiroiluets 
lalioraiory  of  the  Forest  Service,  at  Madison,  Wis,,  had  been 
niakin<;  a  scientific  stu<ly  of  the  drying  of  woodf  tod  bad  de- 
veloped 11  methml  of  dryint;  which  has  been  very  successful 
with  all  the  woods  tried.  Several  Idlna  have  b«en  built  at  the 
laboratory  for  experimental  par|po8ca  and  a  nninb«-  of  dem- 
onstnitiun.s  made  in  commereial  nine.  Aah  and  apmee  are  the 
woods  most  in  demand  for  airplane  oonstmetion,  and  antiei* 
pating  the  present  situation,  the  Forest  Serviee  aeenred  a  ship- 
meiit  of  |>artiaUy  airaeaaooed  aah  and  aprnee  plank  for 
pi'cliniiiiary  tests. 

This  matniid  waa  kdn-dtied  iriftont  injuy.  Later  thor^ 
oi^chly  green  Sitka  spruce,  white  ash  (northem  and  aonthem), 
white  oak,  Douglas  Mr.  western  wliite  pine,  and  mahogany 
were  secured  in  the  lo^'  for  testing.  The  spruce  and  ash  logs 
were  cut  up  ttnii  the  u'reeii  material  fr<im  each  species  divided 
into  tliri'e  mntcbed  'groups.  One  jrroup  of  each  spe<-ies  was 
tcsteil  jrreen.  another  !ia>  hccn  vet  a^idc  to  be  teslcil  when  it 
lia.s  air-drid.  and  the  lluid  ;.'ii<,ip  was  kilii-di icd.  tryiiitj  sev- 
eral metliods,  and  then  tcsitnl. 

Only  the  results  of  tests  on  the  spruce  have  so  far  boeii 
analy/eil,    l 'nmpai  i-i>n  wilij  -laiiiiaid  lists  w  liicli  liad  ;ili>'ady 

be<>i!  inddc  >hiiu-  tliat  Sitka  -fiii  -an  be  kiin-dried  fruui  the 

LTccii  CI  i.iiiiinii  «iili  I  .I  moic.  inrliiips  less,  injury  to  its  nie- 
ciiaiiical  piijpcii ic^  tlian  by  air  sc.isnninir.  Definite  •specifica- 
tions have  been  iircpaicd  ti-r  kiln  drviiii;  sjiruce  prct-n  from 
tbe  saw  for  airplane  cuiiHlriH-liun,  and,  if  rigidly  enforced, 
they  will  insure  Idln-dried  atoek  of  this  apceiea  eqnal  to  air- 
driwl  stock. 

A  preliniiiiary  study  of  propeller  construction  has  shown  the 
need  of  such  inforinalion  on  |»ro[teller  woods.  The  tcstinc  of 
the  aah  and  otiier  .species  no  w  on  liand,  which  include  scvei  al 
propeller  woods,  i«  being  pushed  as  rapidly  as  possible,  and 
there  seems  reason  to  expect  aa  favontble  reauUs  as  for  the 
spmee. 


Book  Reviews 

.\i:gi  iHiMi  Wi.viis.  Ry  \Villiani  H.  SiiHil;  .MotTat,  Yard  St 
Co..  Ni  w  York  1.57  pp..  7;")  cents). 

This  book  ^'ives  the  bnsie  jiiinciples  of  nxialion  in  siajrie 
and  eoneiii^  liuij;iia!.'e.  The  fumlaiiientals  of  airplane  design 
and  construction,  which  the  prroiuid  student  should  know  pre- 
liminary to  his  actual  inunin;;  in  (he  air,  are  here  dealt  with 
more  exbuusiivi  ly  than  is  often  found  in  much  more  ambitions 
volumes,   .'^omc  excellent  iUustrations  aecompany  the  text. 

The  author  is  a  recognised  expert  on  aeronantica  and  is  now 
in  Government  service.  Altogether  this  little  vdnme  shoidd 
prore  a  valuable  intradueloty  gnide  to  all  thoae  who  are 
taking  up  the  study  of  nviation. 

LtMtMN'i  rn  l  i.i  i\  Titt:  r.  S.  .\ii\iv,  l!y  K.  N.  Fal<-> ; 
Mc(!raw-Hill  liiiok  Conipany.  Inc.,  New  York  (177  pp.). 

The  coiiteiit.s  of  tills  lnM»k  run  parallel  to  tbe  instruction 
triviii  under  the  author's  dinnrtion  in  the  U.  S.  Sdnml  of 
Military  Aeronautics  at  tbe  University  of  Illinois.  Its  contents 
eoyer,  therefore,  all  «f  the  theoretical  part  of  aviation  which 
aviator  cadets  arc  expecte<l  to  have  ffathnrcil  during  their  stay 
in  a  frmnnd  school. 

Crtniprehensiv  e  chapters  are  devoted  to  the  types  of  military 
aii|i|.iii(s  and  uses;  the  principles  of  fl^t:  the  merhsnics. 
the  ringing,  and  erecting  of  aiipUnes;  materiab  of  oonstnir- 
tioii:  cross  country  Hying,  ete.,  etc. 

This  handy  book,  which  la  of  podcet  aiae,  ahonU  be  of  liie 
greatest  help  to  the  aviator  eamt  for  eanstant  reference  in 
the  preliminary  stages  of  his  training. 
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Finishing  Up  and  Balancing  Airplane  Propellers* 

Bv  Frank  W.  Caldwell 


After  the  propeller  has  been  roujrhwl  out  it  is  clcsirable  to 
let  the  woo<l  season  for  a  while  belon*  liniHhin^.  The  prvsent 
Aiueriean  pruetice  ih  to  allow  onlv  a  few  days  lor  this  8<>asou- 
ing.  It  is  the  opinion  of  the  writer,  however,  that  longer 
seasoiiiup;  is  desirable.  For  proper  seasoning  a  perioil  of  one 
month  ill  n  leuipeniture  of  alruut  80  i\v^.  Fahr.  and  a  relative 
humidity  of  front  45  to  55  deg.  is  rwoniinended. 


In  Anieriean  practice  it  ha»  been  tronsidered  desirable  to 
make  the  hub  tlaug^  as  small  u»  possible  in  order  to  save 
wei<;hl.  In  some  eases  the  I  auf^s  have  been  made  so  small 
that  the  frietion  alone  was  not  gn-at  (uiou^fh  to  drive.  Then 
it  was  necessjiry  to  have  a  neat  press  fit  of  the  hub  in  the  lar^ 
center  hole  an«i  a  driving  lit  of  the  bolt*  in  the  bolt  holes,  in 
order  to  make  the  bolts  do  part  of  the  driving. 

A  simple  ealrulation  will  sliow  what  would  happen  in  ease 
the  frietion  of  the  hub  llnnges  were  not  great  enough  to  drive 
the  propeller  and  the  bolts  were  fitted  one  si.xty-fourth  inch 
loose  in  the  holes. 

Take  the  ra.se  of  a  dirc<"t  drive  eight-cylinder  engine  turuiug 
at  14<K)  r.p.m.    There  will  l»e  4  X  1400  =  5600  jjulsations  per 


Pio.  1.   Rack  Stand  por  Seasonino  I'Roi"Ei.nER8 

For  this  seasoning  the  propellers  should  be  liung  up  on 
racks  similar  to  the  one  shown  in  Fig.  1.  This  rack  consists 
of  an  upright  wooden  post  4  in.  square  with  pie<'e»  of  1  and 
in.  iron  pipe  stuck  through  it. 

The  photograph  was  taken  in  a  storemom  on  the  Mexican 
bonier.  In  this  case  it  was  found  nct-essary  to  kwp  the  lloor 
wet  down  and  a  number  of  liuckels  of  water  standing  in  the 
room  to  maintain  the  humidity  necessary  to  preserve  the  life 
of  the  wood. 

By  hanging  the  bla<les  in  a  horizontal  position  u  uniform 
circulation  of  air  is  maintained  and  the  drying  is  d4me  uui- 


FiG.  2.   Device  fur  Cittino  Ckxter  IIoi.k  ok  l'tt(H'Ki.i.KR 

IIius 


fomily.  After  the  seasoning  is  cotiiplete  it  is  desirable  to 
install  the  hub  iM-fore  any  further  w<irk  is  done. 

The  hubbing  practice  is  at  prcsful  vcrj-  uns«-llle<l.  The 
Kuropeuii  practice  is  |o  allow  one  xixty-fourtb  of  an  inch 
oversize  holes  for  the  liirge  center  bole  and  for  the  lioll  holes. 
In  this  case  the  whole  drive  must  <lepend  on  the  friction  of 
the  ilanges. 

•Tin-  pn'M'nt  iirllili-  l«  tho  third  and  ln»i  nf  n  k.tIi'^  •IfaHtie  wllh 
tliH  t'firiNiriK'tlon  ><(  slriilnuf  |ir<i|>i'li<'t> .  wIjMi  Iuik  Ih-^'h  iniiirllMiKfl  t'S 
llie  iintlior  to  Aviation  anu  Achon  icrK  \i.  Km.i nckkini;.  itn-  llrsi 
arilrli'  biivliiK  ati|>i-nri-<l  In  thi-  ..r  May  1,  ml",  nml  tin- 

111  ilir  liwuo  of  Ort.  1,  1017. 


FlO.  3.     "ThACKINO"  TlIK  Bl^VDES 

Tbe  durfart'  KaK<>  t*  set  at  ibp  heliibt  of  llie  pulDI  a  «D<I  tlic  pn>- 
|idli-r  la  Hwiini;  ruund  IbmtiKh  ISO".  Tb<-  ihiIiii  b  <><|UldUiaDi  from 
tbc  axiK  IH  ilirn  trlmnmi  down  hy  the  gagv  In  llio  uciir  hi'igbl  tut  a. 

minute.  Since  the  propeller  is  a  flywheel  it  must  abiiurb  these 
piil.sations.  If  the  friction  of  the  hub  Ilanges  is  not  great 
enough  to  drive,  the  flanges  will  slip  at  each  pulsation  until 
they  come  in  contact  with  one  side  of  the  bolts  and  then  slip 
back  until  they  come  in  contact  with  the  other  side. 

The  distance  travelwl  by  the  tlange  will  be  2  X  1/64  in.  or 
1,  32  in.  The  distance  traveled  per  minute  is  5600  X  1/32  in. 
or  175  in.  per  minute.  It  is  hardly  necessarv'  to  state  that  the 
wood  is  s<H>n  burnished  in  a  case  like  this.  As  a  matter  of  fact 
the  writer  has  seen  propellers  charred  and  completely  burned 
out  of  shape  at  the  nub  after  ten  or  fifteen  minutes  in  a  cjise 
of  this  kind. 

The  advantage  of  the  European  practiee  is  that  the  metal 
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Kia.  4.    Ai.iGNURNT  OP  THE  Blahes 

A  llnv  JulnlDB  aiiv  two  pnlniK  a  nod  b  diiikI  dum*  ihrouiib  Ihp  a\lo 
of  tbf  pr«IM  lliT.  Tills  ina.v  br  IHinI  with  a  Hirnliclii  rdg''  >'r  wltli  tin* 
wire,  a  and  b  an-  two  (niinlx  oit  tlx-  irnllliiE  wlgo  (iiuldlxiiiui  from 
Ibc  axU. 

hubs  are  easily  installed  and  changed  in  the  propellers.  Also 
there  is  no  chance  of  splitting  the  wood  bv  a  bolt  that  is  too 
tight. 

The  advantage  of  the  American  method  lies  in  the  skiving 
of  weight  which,  of  course,  is  of  foremost  imporiance. 

In  order  to  get  a  clean-cut  center  hole  for  the  hub  the  use 
of  a  device  similar  to  that  shown  in  Fig.  2  is  re<-ommeiide<l. 

The  lK>lt  holes  should  be  drille^l  by  means  of  a  jig  drilling 
half-way  Ihroiigh  from  eni-h  face. 

Before  iiistiilling  the  hub.  four  or  five  coats  of  linseed  oil 
should  be  applied  lo  the  insiile  of  the  hub  hole  and  bolt  holes. 
The  whole  siirfiu'e  covered  by  the  hub  should  then  be  c«ate<l 
with  shellac. 

The  hub  Iwlls  should  l>e  pulled  up  as  light  as  the  threads 
will  permit.  Of  course,  it  is  neci-ssary  to  alternate  from  one 
side  to  the  other  in  tigbtening  the  liolts  to  avoid  drawing  the 
Ilanges  out  of  line. 

The  propeller  with  the  hub  installed  is  now  fastened  in 
pim-i'  on  a  lay-out  plate.  The  trailing  edge  of  one  blade  is 
now  accurately  cut  down  to  corn's[ionil  with  the  projei-tion 
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ahowB  OB  tb0  dnnriag  of  Tig,  3.  Thii  irgnk  is  doM  witli  » 

Eaeh  point  <m  (he  traOing  edge  of  the  other  blade  is  now 
made  to  "toaak"  'with  tiia  eemsponding  point  on  the  Int 
blade.  Faikre  to  track  thiowa  the  pi«|Mikr  oat  of  bahuiee 
dvnamicaUjr,  hot  ie  oohr  diowii  ap  alatieallj  Iff  meeaanauDt. 
Fik'.  3  shorn  the  awthod  of  ''tntMag-  the  Uadca  of  the 

propeller. 

Attor  the  blades  arc  trackt'il  it  is  lui-cssarv  to  alig^n  them 
so  ihut  a  line  piuwiiii;  thnju^rh  Iwo  corrj-spoiulin);  poinlis  on 
the  truiliiip  e<i;.'>'s  will  puss  through  ttio  axis  of  rcvolutiuu. 
Failim-  to  aligu  tlu'  blades  will  throw  them  out  of  buluiice 
still ii'iillv  as  Wi  ll  as  dynanuoally.  Tlic  netliod  of  aligaiog  is 
shown  in  Fie.  4. 

The  tniiliiii;  cii-^i  s  iirL'  now  used  as  n  i'cmn  i'  Hal's,  ami  tlu' 
Ma'li'  aii;:l('s  arc  wurki-il  down  I'rDiii  'hi'Si'  liui's  liy  tiicaiig  ol' 
1  ;iiMtrai'Ior  or  it  pit^li  can].  CarL-  tmiht  }»•  taken  to  sec  that 
till-  lainiiiatioti  Uiifh  iuriu  a  lair  i  urvi'  hclwrcn  slatiims. 

Alirr  the  I'ace  has  been  I'oniic*!  the  bacK  shaiir  is  iihlaiiitd 
by  working;  to  teiiiplntes.  The  wurk  ia  titiiisheU  dowu  to  witliiu 
about  one-.«i.Yii'4-iith  ot°  an  uk  h  with  •  apohe  ahave  md  it  tbOB 
linished  with  a  patent  s*Taper. 

That  portion  of  the  bliulc  between  the  hub  and  the  first 
Btutiuu  is  usually  loniied  by  the  eye,  the  Imnination  lines 
bein^  eut  down  to  a  fair  our\e. 

The  next  operation  is  that  of  halaueint;.  Fi;;.  5  shout;  n 
good  fonn  oTbalaodng  stand.  The  propeller  is  balanceil  in 
two  poaitioiia,  aa  abown  in  Fig.  6  and  Fig.  7.  It  is  oonsidered 
dflriraUa  to  raaore  atoek  for  balaneiiig  nan  the  fhoe  of  the 


Tie.  5.  BALAHOura  8tahi> 

blade  mthcr  than  from  the  back,  since  variatiooa  of  eamber  of 
the  under  side  of  a  wing  have  les.s  el7e<>t  on  ita  aerod^namie 
properties  than  variations  in  the  E.hai>e  of  the  upper  Side.  It 
IS  obvious  that  ehatues  in  the  lift  coefiBeient  or  a  aeetioa  on 
one  blade  only  will  UllOW  UlO  pTOpoUof  ont  of  baUnoe  aanK 
tlynauiieally. 

After  baianeitig,  tlie  propeller  most  be  aanded  to  a  nice  sur- 
face. Three  grades  of  sandpaper  nwommwided  are  No.  2V^. 
No.  1^  and  jSo.  ^.  Caie  meat  be  taken  to  rub  along  the 
gnin  mi  aevw  to  let  the  ptqter  mb  aeroia  it.  A  amgle  stroke 
acmaa  the  grain  will  apoQ  the  finish  unlesa  the  marks  are  eare- 
f  ulW  rubbed  onL 

The  propeller  dMNiU  DOW  be  given  about  four  eoata  of  lin- 
seed oil,  eatefnilj  after  eash  eoot  A  niee  8niah  may 
be  i?^**—^  bv  mbUng  with  a  mixture  of  Knaeed  oil  and  abel- 
lae.  The  shellac  ia  mixed  very  thin  «ith  alcohol  and  n  jiiece 
of  cotton  is  soaked  in  it.  A  pitve  of  cheesecloth  is  wnipftwl 
around  the  eottou  to  fomi  a  pad.  Linswd  oil  is  applied  to 
the  propeller  in  small  drops  and  the  shcllai-  is  rubbe<l  in  vig- 
orously  with  the  jnol  I'.iiii  iK  n  and  a  little  eare  will  enalile 
one  to  pet  a  llnr  pnlisli.  It  reijiiires  about  three  hours'  nib 
binp  to  properly  poli.sh  .a  pniprllcr. 

The  n*e  of  a  paj^r.'  :iller  and  varnish  is  not  recommended,  as 
the  tiller  does  not  gietietnate  and  a  email  seratch  will  expoae 
the  wood  to  the  wejither. 

Sheathing  uith  C.niiiirt  or  Mtmrl  Mrtnl 

To  protect  the  tipe  of  the  blades  from  the  abrasive  action 
of  aand  and  amaU  atones  and  from  spra^  in  the  ease  of  a  aea- 
phne  pmpellar  nma  fonn  of  abeathing  la  osaally  applied. 

TIm  questioa  of  the  msafnlnesa  of  aheatiilQg  dosa  not  pertain 
to  the  aobjeet  of  tfaia  article.  It  may  be  atoted  briefly,  how- 
em,  that  the  prsaent  tendency  ia  to  nae  abeathing  only  on 
saapU 


In  eaae  eopper  ia  uMd  for  dmathing.  the  aheeto  Amid  be 
eaxafUly  annmled  befora  fhqr  an  naed.  The  dieeto  for  flm 
faee  and  bark  si<1e  should  bo  oot  to  diape  and  fomied  to  the 
Made  shape.   The  tips  are  now  damped  in  plaee  and  thwr 

outline  is  marked  on  the  blade.  A  recess  is  cut  along  this  out- 
line so  that  the  copper  will  oome  Ihish  with  the  wood  when  the 
tip  is  applied.  The  copper  sheets  are  a^ain  clamped  in  plaee 
and  holes  are  bored  for  the  rivets.  A  good  sise  of  rivet  ia 
about  IIS5  in.  and  dm  bolea  are  bored  to  give  a  driving  lit  in 

the  wooii. 

After  all  the  holes  an-  lK)re(l  the  tijis  h1iiiu1<1  be  rt-moved 
and  all  tiie  holes  ishould  be  lille<l  wiili  liiisetfd  oil.  This  ^ire- 
eautiiin  nia\  seem  siiperlhions  to  the  slio])  man,  but  tJie  flVOt 

hiile.i  are  .a  i  rei|i:enl  souree  <>('  sensim  elieeks  in  the  field. 

The  tips  may  now  he  pi  rni.iin'n' ly  and  the  rivets 

diiven  through  and  buaded  over.  Kat-h  rivet  is  soldered  to  the 
eopper  plate  and  the  aeam  where  the  two  platea  ovailap  ia 
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Fig.  6b  Baburcnia  vm  PaoncLuni  in  a  VnnoaL  Posnioir 

carefully  soldered.  The  surface  is  fileii  siniMiih  .ni  l  the  [iro- 
peller  is  again  balancc<l  by  the  applieation  of  suuill  aniounta 
of  solder  lo  the  light  blade. 

Sheathing  with  Monel  metnl  is  carried  ont  in  the  same  way 
except  that  the  metal  is  much  more  dllSenlt  to  wocfc  and 
requires  more  akiU  in  applying. 

ShtaMHt  mlA  Unm 

In  ease  the  blades  are  to  lie  sheath<>d  with  linen  they  most 
Im>  abeolulely  clean  and  uo  oil  or  other  coating  must  be  applied. 

The  cloth  ninsl  he  i-urefully  Hcrublied  with  washing  aoda 
and  rinsed  m  hot  water  until  all  the  sizing  ia  removed. 

The  hack  side  of  the  blade  i.s  ioati<l  with  Scotch  pliie  uihI 
the  ehith  is  applinl  and  niblM'd  dnwn  smooth.  It  is  then 
iruneil  with  an  electric  iron  to  inijirove  the  adhe$i<in.  The 
work  must  be  done  in  a  mom  al  a  tempeiatiirt^  of  about  100 
dep. 

The  cloth  is  trinimeti  <  \t  ii  alont;  the  inlj^es.  The  cloth  on 
the  faee  side  is  applini  in  llie  >airii'   way  e\ee|it    lhal   j'.  is 

allowed  to  lap  about  thre«-<|uarter8  of  an  iucb  over  the  buek. 


_-l 

Fta.  7. 


-ng  

BAbANaVQ  TBI 


a  A  HORHOMCAL 


After  the  glue  has  <M-t  for  about  twenty-four  honiB,  four 
ooala  of  airpl^ii*  dope  may  be  applied,  followed  by  two  eoato 
of  battleship  gray  eiiameL 

To  give  u  good  appearaiiM  Ao  unfaee  aboald  be  robbed  to 
a  French  poliah  with  oil  ami  shellac. 
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The  Future  of  Commeicial  Aeronautics* 

By  lieiiL'Gol.  Merwyn  O'Gomiaii,  C.B. 


Ct'liiln.  1 1  i;i !  .11  :  (>:iinit  II  >      <  i._-ill  ly  lUli'  I't  tln'  sill)jei-(s  IX'<|Uir- 

iD|^  lorougbt,  lei:liuical.  pulilicMl  anil  tlnanciul.  Broadly,  tlic 
dbjcetive  siiDpIe,  in  detail  it  ia  very  roinplpx.  This  at  uii" 
snggeils  'aiialyBM  m  a  hel^  toward  forcaiglit.  Conunerrial 
awoiuiutic*  cut  be  Hit-ided  into  ihnt  parts: 

(o)  The  hiniK-  ■If  inici'tirtl  n<|itit. 

(h)  Tilt-  lunixu  or  iiitcnmlKiiial  a.-in'ct. 

ii )  Tlu>  Iiii(>Liial  uiiil  Colonial  a»|>c'<  t. 

Tbe  intomal  Britisli  c|ii(«ti<iu  <>an  be  revived  into  five 
seuarate  subject-matters  lor  study,  and  as  each  of  tbcae  hat 
auDhaada,  I  tabnlala  as  foUowa,  drawing  attention  to  tha  two 
BMiii  facMi— (1)  the  produetion,  and  (2)  the  atilisatioo  (or 
"  aarial  tnnait ")  piDblema,  eorKqMndin^f  ronghly  to  supply 
and  dentand. 

It  will  be  found  that  the  profitable  use  of  aircraft  is  based 
oo  spcHid,  and  that  aa  speed  of  transit  includes  door-to-door 
BKn-enrntst  if  thoe  are,  as  we  ace  at  present^  considerable 


suraiii  o  i>|«'rali"iiis  i  iin  \>v  ^iitisiariiniix  hnscil.  Kiniii^  >  n  In 
rriistiii  to  miike  tlifir  own  value  lelt  by  tlic  I'osi  nml 
\i\  [Ii  I -.senders  wlwni  they  cichirf  lo  attract,  but  tliey  are  >li"- 
t'eiu'cli'iiS  agnitiHt  one  another  it  aa  soon  as  one  energeiie 
individual  has  initiated  an  enterprise  the  value  ot  bis  strenuous 
work  is  to  be  poai-lied  upon  by  irrespontiible  persons  (who 
may,  it  is  true,  ruin  ihemaelvfs  undeplored),  but  who  may 
drag  into  a  like  ruin  those  whose  itidnMry  and  courage  founded 
tlie  whole  sehcnie.  The  Oovemmeut  should  step  in  here  in  the 
interest  of  maintaining  what  it  must  waitnain.  a  larger  suceess- 
fnl  and  enterprising  industr;^. 

It  nay  hen  be  worth  while  to  say  why  the  eonntry  must 
do  this.  It  is  a  matter  of  eeonomy.  The  me  fleet  differs 
materially  fhxn  the  sea  fleet  in  baing  more  rapidly  expendible. 
No  one  would  dream  of  rebuilding  the  British  fle«  aisc  or 
eight  times  per  year  of  war.  Yet  the  air  fleet  retjnires  at  leaat 
this.  Tbiw  llie  airplane  occupies  an  exdluig  position  halfway 
between  a  battleship  and  a  cartridge.  To  decide  on  having  an 


Till  1   A     \Navsis  'ir  Snuri  is  ENTi;i!i\n  iNn-  lSTrRN»l.  ISMtTixii  Ari:<iN MTirg 


The  V$ei  of  An  CI  III  I 
(a»  Trari«ll  nf  K'kkIs. 
(b\  Triiiisit  (if  l(tt<r» 
(r)  Traii'<ll  ot  |«  rs<iii-.. 
\fli  I-rilmr  of  tninsit  srrv- 

Ir.' 

i»»  l  liiniiii'   of  tr;iii-"ri:il 
coni|ian^-M 

Ift    <:oViTIIIl|i'Ilt  >*lll«\.-ll- 

tlciii  of  ii.  rhil  lriiii»|"irl. 
ta>  Vr\\:i\<-.  s|i(irtliJK  nuil 

(lumi^Ktlc  UNI'. 
(A)  Hrlenllflc  iixc.  survcyx. 

lie. 


1  ftt    .<*1  fl  lit   I'l  ttl  I  ^''Hl 
IrtI     AiTl.tl    rnllti-i,    litirs  ol 

liiiiilliii:  vniMriil*^.  i]Ui]i> 
I'ji   M;:lil  IVvliiK.  himlnik:. 
In  AitmIm-',,  i:ict''iir<iloi:> 
Id*  \VI  r  I.         1  I'niiiinntt'Ji 

iloti  ir(  illsiri^K,  orders. 

kU'iiiiIk  nf  dlnCllMS. 

10)  i.iirior  of  Rroand  ap- 

l/l  Sulnriitii.i,  of  sllfnty 
piTinntiiiHu  ami  urouiKlH 

(<f>  AcrlilfiltJi,  InvvKlipi- 
tlon. 

(h)  KceplBf  of  ireorAi. 

(i)  taaaraaee  ot— <l) 
'  iwwbi.  (2t  pa««raRm. 

4n>  rnff. 


/,«.'      i*^f">l  /N  /  xrillM*  / 

nil    1  ki'-ii;:iH*r«.  I'llulln-iMV. 
1 1,  •  I'l  vrs.  iinvlc.'ilor-. 
i'  I  Miliiary  ruH  uti  ll,ri'n>. 
m/  I  r.  iiytwlialc  aad  eom- 

>ii'iii(|i>iior    pcliools  for 

liiti.ii-. 

1*1   Siilivi-iiM'in    of    t  ilir  ii  * 
tliiii 

III    I'oIIjiII  (    illllll.  l'> 

vi'Jirrll. 

t«)  JiivcnllonR. 
<A»  CoDiular  iraid«  Inrnr- 
miitl«ii.  etc. 


Vi  'T'l  iiitioH  *ij  AtniaJI, 

1,1  >  it.«t   enployaieiit  of 
I'viniiiir  factory  oraan- 

!/iilloli. 

.  I,:    1  i:Mii,.  .■   -111.1  - 
I.I  ll;:il.i  r-i, 

1^  '  -Vltlliury  jiiil  nnvjil  r»'- 

qiiin  nti'Tit-* 
I'/ 1  IMil>M<'lty    nud    *■  ImA 

I  urv«'  orilrrx.'* 
I'  l  t'tilliMition  of  oTCrplait 

of   mnttiiry  aa<l  aanl 

wiir  order*. 
(J)  Sapply  of  aircraft  to 

rorriira  aorpmaiMita  aad 

ralontmi. 


I'rj  >   Msllloil   jii  il    nii-kll  '  M 

<l»  Male  and  fimaU-.  in 
ctaMilaa  oiliitary.  wooihI- 
cfli  pMfliiacd.  vtc. 


tenniiuil  linif  Ihssoh,  tin-  lonuw  tli<-  <lisiaiM'r  i.vit  wlucb  aciini 
work  i<  I'oniliu-ted  the  l<'>s  si'.Miitirant  arc  the  ■•  ti'rnniiai 
cbar-ici"  upon  our  tinii'  ol'  IraoMt.  Tliis  inrri!  iiitniiliue-. 
fur  a  small  country,  the  ailvisahility  nl  s'lulyin'.:  iliuht  IkmihiI 
if.'i  borders,  and  for  an  inland  the  cui  si.li  i-:it jm i  thai  >l.i|>|iinp 
.~  -li'U  i-i.iiipared  (o  lln  r.iilvMail  nr  aul  i  mii  iliile.  Then  I'lm- 
;iil<  riiiitiuiial  tlyini;  will  <  (itii<-  ii)'  l  aily  in  our  development  ot 

aerial  trati-it.  and  niav  u<-  i'\{.r.:  led  to  conoem  morentents 

nM  V  (hi'  sea.  not  iieeessiii  ilv  iii  >ea|ilaiies. 

Hut  We  eaiinul  irn  abroad  without  onr  l]rket>i.  our  eireular 
notes  and  pass|Hirt,  .m)  tiiat  wo  eamiot  tly  over  another  eonntry 
without  niakiiiir  anaii^'enients.  The^e  arraiijrenients  will  be 
etusily  made  it  there  is  a  body  of  opinion  abroad  which  i< 
favorable,  which  reeognixes  that  it  will  not  -ret  laiuliiiir  rifrhl- 
in  British  possessions  nnlc-^s  Krili.sh  ain'raft  have  landing: 
nylils  on  i'orei',rn  soil.  One  of  many  wa.vs  of  securing  sneli 
a  l>ody  of  opinion  favorable  to  nerial  tranxportation  in  the 
priae  lands  tnenise)v«!i  is  to  institute  industrial  links  between 
nur  own  eon«tnie(oi-s  and  fcireimi  constructors,  whether  ai* 
'■  -uceui-^alev  or  joint  linns,  or  shareholders,  or  agents.  T 
therefore  put  these  first  and  tabulate  five  snbheads. 

If  we  develop  oar  tiitnift  making  and  using  properly  we 
•hall  be  the  first  to  wish  that  other  conntries  may  be  equipped 
with  "aerial  wajrs  "  (lines  nf.  landing  grounds),  aerodromes  at 
big  centers  of  industry,  finance  or  pleasure.  Moreox'cr,  we 
want  to  find  elsewhere  not  only  the  maps,  hut  afro  motst  of 
the  safety  provisions  desirable  at  hcone.  All  tlie^^e  things  will 
be  fostered  by  the  encrffieji  of  soetpties  liki'  tlie  .\eronauiii  al 
Society  and  flic  Soi  iety  of  Uritisb  .Virerall  ('iinstruetius.  which 
we  should  like  to  fiiir)  abrnad  and  c!iler  into  rc'lalions  with. 
.\l  1  ires,  tit  tliev  are  not  nearly  as  ni  ti\  e  abrnad  as  al  Imnu'. 
They  irii..'ht  be  t'osicred  m.i|  only  utlieially.  but  rnllier  throusli 
the  !iiierme<liary  of  our  industrially  linked  flnua.  whether  for 
''onstriierinii  i>r  (rnn.sit. 

One  nf  the  ini|)ortatit  niatti'is  f.ir  coti^idcrat ion  is  (lie  .  ..i 
aiiee  iif  eiittliMiat  rniiii.eriin.h  nl  a  tiTue  wln-n  it  is  ahvav< 
ditTicilIt  fii  injure  a  i. n.n  i.  rativr  ii.\evtnutit  with  any  reitaiiijv. 
This  involves  the  Itisi  r  Slate  t>r'i\iviiin  of  wliat  may  be  termed 
liniiliil  rn<iiiii|ii«ly  tor  icrlaiii  scrvins  at  lea-l.  until  fhc  busi- 
ni.--.'s  ;iti.  well  laini'lieil  and  fiij  ~t.ilis|i<-  i.vh|  jn  wliieb  in- 

•  K»*en>t  fri'in  ►''fi'i  Wilbur  Wrlsht  >f<  iiinrliil  l.c-tiirc,  (Ifllvorr.! 
befor*  the  AcmiHiwtirni  Sorlcty  nf  nrnit  nrtiatn. 


air  tteet  fur  war  is  synoiiynuiua  with  haviiig  an  aircraft  iot'.UF- 
try  ill  peace  roinpetent  to  produce  Some  eight  air  fleets  per  an- 
num wlien  called  upon. 

CammtnM  and  Piisral  I/«ei  «/  Airenrfl 

As  we  have  recently  Imd  a  suggeslire  paper  on  airplane 
transport,  giving  rough  coats  on  a  certain  route,  I  wiD  not 
dwell  on  it  save  to  recall  the  existence  of  the  airship  and  to 
touch  on  one  matter  which  I  mi!«>d  in  (he  discussion,  and  to 
which  Lord  ("'nwdray  also  addressed  some  reniark.-i.  I  allude 
tft  the  dnii!;er  of  the  hiatus  which  nii-ibt  occur  hi'twceii  tlie  war 
demand  ami  the  peace  demand.  There  ip:  .  <  here  all  tlie 
salue  t^iat  altarlies  to  pron)i>tiies.s  in  piMiii:.  a  n!  ail  the-  difli- 
i  iiiie-  ifi.il  attach  to  the  exercifie  of  forf^sipht. 

[ii  aiiHther  splicrc  we  know,  that  to  se<-iirc  tbe  return  <if 
s<ddiei-s  to  the  land,  a  parliamentary  comniissifui  has  already 
recmnmended  that  immediately  on  the  declaratinii  of  peace 
20,000  cottasi  s  slia!l  I  r  h  lilt  at  'ir  near  tlu'  land  they  are  In 
till,  thus  utilizinir  the  buiMiiiL'  ski]]  ju.w  in  the  rank-  an>l 
startius  the  lioni("5  fur  our  nu  n  nu  the  Inm!.  So  ar  a-  tbe 
fumsliVL'  of  workpcnpli.  near  ceiitei-s  of  aircraft  |irn,iui  tii>n  is 
eoncer  neil.  thi.s  niay  be  said  to  have  been  larijely  prov  ideil  ilur- 
iiicr  the  war;  what  lias  not  been  foreseen  even  on  paper  witli  a 
like  ilefiniieness  is  (he  absorbins:  of  onr  aircraft  oultnit  and 
the  inciilentals  thereto.  The  financing  and  laying  out  of  the 
sptM-ilie  |iostal  routes,  the  location  of  the  mechanics,  repair 
men  and  tuners  at  the  jmrts  of  departure  and  arrival,  tliC 
liousinp:  of  aerodrome  otTicials,  groundmen,  accountancy  cleHw, 
the  automobile  service  from  town  to  aerodrome,  the  purehn^e 
of  land  and  the  establishment  of  title,  the  preparation  of  lii^ts 
of  nvintnm  who  mav  deiHre  to  find  occupation  at  once  instead 
of  losing  their  skill  by  many  months'  inactivity,  the  prepara- 
tion of  such  drawings  as  may  quickly  allow  of  adapting  war 
airemft  designs  to  their  new  uses,  and  the  dcsiirning  of  such 
new  weight  earrient  aa  mav  be  aawe  suihihle  to  transpoH 
work;  sonw  or  aU  of  tbsee  tmnffs  are  needed  if  tlie  indm^trial 
organiiMtion  of  the  factories  is  not  to  crumble  during  a  lanfi 
hiatus.  Six  months  of  idleness  will  disrupt  any  factory  or- 
ganization, and  will  lead  to  tbe  payin-r  otT  of  workpeople  and 
their  consequent  snfFerinrr  and  discontent.  This  six  mnntl's 
nf  i.llcnc-s  must  not  occur. 

It  must  be  ndnntled  frankly  that  the  preparation  of  such 
sehouics  ia  not  only  lahnrious.  but  disheartcningly  dependent 
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on  circnniiittincra  bcyuud  llie  coutrol  oi'  the  urgtuikcr.  btill, 
just  u»  II)  peace  time  we  work  OOt  complete  plana  for  war 
eondition  which  might  utitt,  to  in  war  time  we  do  paper  work 
for  peace  oonditioitt,  even  if  some  of  tlmt  paper  wotk  is 
wasted. 

We  hare  had  ooe  akdebm  aeheme  to  awaken  the  imagiaalion, 
but  we  mast  have  many  to  eeve  the  sitoation.  We  are  con* 
fimtled  with  the  position  that  the  mere  bonsiiig  of  one  nooth'a 
output  of  the  aircraft  bniMen  together  with  die  returned  war 
atoeks,  as  soon  as  tlM  rapid  wastage  ceaaea,  is  a  matter  of  i»> 
tenia  difRenlty.  Tbns  we  are  led  to  fonnulate  the  de^re  tlmt 
sales  of  military  aircraft  to  foreign  oonatriesi  oolooiaBi  private 
user?.  exploitiiti<in  companies  atoome  and  abroad  smU  be  a« 
)>r<>iiii>t      tiiey  fan  iios8iMy  be  made  by  eveiy  emdie  of 


olUciiil.s  over  »o  liirgf  a  purl  ot  llicir  surluc«'  as  to  suggest 
that  tJie  nunilicr  of  otlicials  would  be  t'Xresaive. 

I  think  it  may  be  dciuded  to  be  impraclieabk-  and  cuuducive 
to  the  stilling  of  aeronautics  tO  make  it  obligatory  on  all  en- 
tering aircraft  to  eoocentrate  npon  aome  agreed  ports  of  entry. 
Sueh  a  concentration  would  be  hi^y  inconvenient  and  the 
dday  of  oligfatin^  would  be  eontrary  to  the  very  first  de- 
sideratum of  an  air  service  speed.  It  will  be  time  enough  later 
to  cotmiilor  the  coiitro!  requircil  over  aliens  who  might  enter 
with  diseases  Bubjoct  to  quarantine. 

Each  airind  aecodnune  would  be  liable  at  timea  to  batonie 
a  pandflOMMiiaa  9i  delayed  and  angry  aeraunti.  Bat  Qtan 
are  othar  objeetions.  One  would  bopa  to  aea  joumiyf  nni- 
gatcd  on  a  conrae  speiuully  selected  to  ntiliie  tba  enormous 


Tabu  11 -Aiui.Tai8  or  acB^scra  RMTntira  IRXO  FeasieK  .\MMitAt'Tirs 


The  ;>>rn.iitliiii  of 
loduatrbil  Ualu. 
OMrMmtlag  XMfesicsl 
MclNleaL 


r.-«l  Ktfi.i'  lloclprocltj 
ta)  I'rlces  (or  potUac. 
J       (5)  Mrtliodn  of  collectim 
•Dd  delivery. 
(c>  Agreed  rooica. 


I'.t-r  \^  ti[-  hit-  1 
i;t.\t  !  ii:m.  ii1;\1 

I A  lli^'il  lui'l  >'item]r). 
nil   I'ljiuk-  richtn. 
ibi  I^nrling  rlKl't*!. 
(t)  Hule  of  the  "  roed." 
id)  Mupply  of  airrnfl  to 

(•»  iB&raBtr  ^  

hMlMI  ; 


l!<•Kl^trJltl.lI,  Ml  I'riilt. 
(ul  i^altase  by  sbifM  and 

tiy  ulrcrafl. 
{b)  r.ieliaiiKr  of 

loslcai  Bcwi. 


Quaraotlne  and  Aliens 
Qoactton. 


foretliought,  aubji-i  i  only  to  the  retention  of  an^  devices  and 
maefaineB  as  are  rcaerved  by  the  military  nntboritica  for  special 


The  polifiiig  of  tlie  air,  though  eventually  a  luenns  of  u>iii.r 
a  nnmbpr  of  armed  aircraft  witlmut  ap)>miub!c'  alliration. 
«'a)i  only  at  lir>t  <'on.>iuiin'  airir;iit  on  n  --iiuil]  (miui  ni  i 

••iircl'ully  surii  a  srliCMjo  he  hiiii  i.iu  N^i  rx|ian>ioti  \\\nu  llic 
trade  d«'VPlM]:ifi.  Ii  woiilil  lir  [miiiriLr  I  In-  i-m  t  tieforc  tlie  lioise 
to  pro\  i<li'  tor  more  pulice  tban  tliere  are  potential  malefactors, 
or  to  provide  for  cnfoidng  the  "mica  of  tlie  air "  on  a  non- 
t'xislent  traffic 

FnlMM  FrodbcliMi  •/  Awamft 

The  bugbear  of  any  production  is  the  uneven  di.ttribulion  in 
time  of  the  orders  received.  The  intolerable  burden  of  kecpin-; 
n  slafT  and  a  system  to  give  a  lar?;e  rate  of  output  lor  n  sli.irt 
tin)e  anil  af  short  notice  sliould,  if  pottsiiile.  he  put  an  eml  to  h\ 
forc*ii,'lit.  Tile  Governuient  will  neressarily  have  i'ert:iii, 
•»r  its  own  to  di>lribute.  and  if  it  be  found  that,  likr  tlu'  :,i;li> 
mohile  Itadc.  the  industry  i»  IVij  up  hy  a  "m'ji.s.ih  U  hkmi'I." 
tlie'i  the  (i(H  ernnietil  orilers  nivjlir,  it  |,ii>sili|c.  Iw  ih-i :  :li  iIdI 
al  •.mil  liales  and  in  surli  a         as  tn  ••m'ii  up  lln'  |i..i.|  .  iii',e. 

I  <lo  not  pretend  to  detail  the  piod  or  t>a<)  clTr.  t-,  ,i  ilic 
iiniiv.  (j;i\y.  post  o:lire  ami  "  ■  iiiii-iacrian  "  <  oiin'iuiics  ai.<l 
foreign  aiiil  I'olor.i.-il  (oj\ <■rll!n^llt^  all  iiivilci  iniili  rs  on  Ajinl 
'2  and  placed  tin'  vvliole  ot  llii-.r  oT'Iits  oii  Ma\  _'.  to  the  porp- 
incr  of  the  lo«  >  >l  ;i  r-<li'i  ers  and  tlic  t  uin  ot  iliox'  who  niade 
i-orrci-t  estiniat.'^,  Iiiu  I  lio  ^UL.'i,o's!  liial  there  evisled  no  or- 
<.,'ani/.ation  prior  lo  tiie  war  tor  appri'eial inir  the  fac  tory  point 
of  view  in  the  distribution  over  a  period  of  time  of  the  busi- 
111-s.s  of  orderinp,  and  I  also  aufffii'st  thai  any  iiH!iisrr\  with  a 
fil-st-eliu(s  cbanee  of  a  steady  turnover  has  also  a  iiinI  (litss 
chance  of  supplying  an  article  at  once  i>rotitubly  and  cheaply 
— two  terms  whiph  cannot  always  be  jnsltllaMy  fbnnd  in  jnxta- 
pmition. 

The  labor  quealion  in  involved  in  this  .same  eoiisideralion 
ior  the  same  reason.  The  laborer's  deaire  for  his  share  of 
wealth  is  no  doubt  aeeompaniecl  by  the  knowledge  thai  it  luuBt 
be  produced  to  W  distriluiieil,  but  thia  ia  overshadowed  bv  the 
convictioD  that  tlu-  linu  may  fail  to  get  more  orders,  that  a 
lull  may  eoue  and  that  he  ran  extend  the  period  of  actidty 
between  the  lulls  and  secure  jofaa  for  hia  friends  1^  woiking 
dead  ahnr.  Aboliab  the  lulls,  and  the  thu  ezeusp  for  sleeking 
vanishes. 

Control  of  CtislomM 

It  seems  to  me  that  a  trading  airplane  can  eross  a  I  rontier 
unseen  either  at  great  height  or  by  uaing  elouds  or  at  night. 
It  eaa  drop  padtagea  at  spota  prearrangeil  with  eontederates, 
find  eau,  wimont  alighting,  eitiier  return  to  itis  own  hkud  or 
continue  upon  its  through  journey  and  escape  being  identified 
by  a  ("ustonLs  House  ol!i<'er  almost  any  night  of  the  year. 

In  Nov.,  1013,  a  few  remarks  were  made  on  the  subject  of 
Cinatioma,  and  it  waa  pointed  ont  that  a  enatoms  inspection  of 
tke  eonteata  ot  airarut  oo  depaitiive  on  belialt  of  the  coootiy 
of  call  waa  nnthinkable,  whue  inspection  on  arrival,  or  on 
dropping  foods,  involTee  all  eonntrla  in  having  Custom  House 


mU-anlage  of  favoring  winds,  and  mintmnte  the  dday  and 
ex|M>nse  im|>osc<l  by  contrary  winds,  and  therefore  such  jour- 
iie>ii  would  be  planned  without  the  hampering  inlluence  of 
nrbitnurily  imposed  places  of  call.  These  |ilan»  would  seem- 
ingly be  liable  to  alteration  in  the  air  nceording  to  the  wind 
•  III . piniiiTi  d.  -o  as  to  obtain  the  b«-sl  eeononiie  results.  It  will 
a>-i>l  111  tiiaUini.'  aeroiiantii's  a  ttealth-|>rodu<-ing  industry  ))i- 
sleiiil  of  a  burden  to  tlie  Sla'.i  ,  il  i!  is  |>ossihle  lo  s4-eiire  that 
•thi'oni.'h  iounicys  Iw  in.iile,  win  n  d.-iirinl,  without  any  eoni- 
pnlsiiiA  slop  a<  rii>>  oiii>  (0'uiii'\  'o  aii<itlii-r. 

In  this  t.iugle  <>l  dilhiiill ie-->  (lu  re-  is  a  plan  suilalile  for  the 
[ifs(  tew  yenj's  whiid)  lia»  eertainly  the  merit  of  siin|dii  it  ■. . 
lliou;;h  proliably  no  other,  namely,  that  all  air-liorne  >:o..  ls 
should  Iw  ol  iliily;  treating  wliatcvfr  ad\ aiila;:es  tln  f  by 

ai  i  ruei!  to  till'  ai  ii.il  transiport  I'onipanies  as  suiive)ition  in  aid. 

In  th4-  i-oii1iar>  e\eiit  of  a  deei.sion  to  levy  duty  on  air- 
lixine  iiiNHis.  wi  must  iDn.sidei  llie  sii!:m>>i ion  *'ii-toiiis 
pidiee  mounted  on  fa.^t  aireraft  to  pursue  and  waleh  traders. 

ITu're  are  many  dillieiiliies  about  doing  thia,  they  are  prob- 
alily  even  gi'eaier  than  those  Involved  in  a  civil  aerial  police 
thai  we  probably  muat  have. 

Kor  eu stoma  purpooea  it  ni>iild  be  an  anaehrtunsm  to  shoot 
•lown  n  sugpeeltKl  smuggler  al  si<.dit ;  we  Cannot  board  an  air- 
(ilane  in  llight.  nor  eaii  we  know  whether  he  is  carrying  tott- 
>  ii'iil  hours'  fuel  to  be  capable  id'  oul-distaneiiig  our  poUoeUMn: 
moreover,  his  chance  of  giving  hia  pursuer  the  slip  by  mii^ 
1  lie  shelter  of  elouds  and  darkness  ia  considerable. 

.\t  lirst,  at  any  rate,  it  may  be  best  to  accept  ur-bonic 
goods  untaxed:  the  ehns  of  anbstaMcs  earned  will  cnty  be 
those  of  light  weight,  or  of  Ugb  value  for  weight,  and  of  aeae 
moat^  the  ones  wnich  derive  aome  advantaige  from  rapid 
tranut 

We  ahoold,  ot  courw,  be  iaviaea^ng  the  issue  of  an  indi- 
rect anbndy  of  an  amount  not  easily  knowable,  but,  on  the 
other  hand,  wc  should  economize  on  wliat  promises  to  be  ab- 
iiunnally  heavy  eosts  in  eolWting  the  dntieg  imposed.  The 

eoinpetition  with  taxed  sea-bonie  or  land-borne  gOfnls  would 
not  perhaps  be  very  serious  if  we  renienilxM-  the  greater  ro<t 
bolli  ot'  transport  and  insiiranee  ot  .lir 

.\s  to  the  importation  of  fort-i<^-ri  ain  rali  l licmselv<-s,  this  H 
more  easily  eoiiln>llerl  l.iiai:-.  it  ni\id\is  .■diu'liting.  It  has 
iM'eii  RU}rge»to<l  prrviously  that  no  pn  tereiiti.il  l.indmg  eharges 
he  innili-  a-^-aitist  foreign  Irildrr  am-rat't  iiinh  r  rt  r'.aiii  l  ireuni- 
stanecs  <il'  rei-ipr<M-ity,  and  ariotiiinuiy  an  •.iil<'r\al  ol  ^!ay  in 
a  (ii  intrv  in  im  i  ss  of  some  pre<^trdaiiie*l  p' nod  mi'^dil  ronsli- 
tute  iinportati'Mi  lor  taxation  pur[M>ses  or  alteriiiUi  1_\  the  ("!or- 
dian  kijol  •iii.rtil  eiit,  and  i)rel"erential  eiieouragemenl  gixen 
to  our  own  airenift  (a.*  war  ui'<  essiiries )  on  the  basis  of  a 
liounly  to  air|danes  built  in  the  eountrv  ,  and  so  avoid  attcm|it- 
ing  the  alternative  of  a  tax  on  iiuiiori'  d  lon  ign  airplanes. 

Winter  Meetings  of  the  S.  A.  E. 
The  Soeicty  of  Automotive  Bngiueers  will  bold  its  annua) 
dinner  at  the  Hotel  fiiltmore,  New  Toik,  on  Jan.  10,  an<I  a 
special  war  dinner  wOl  be  held  at  the  Hotel  La  Salle,  Chiva^o, 
on  Feb.  L 
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tST—Sptcifiemtioiu  for  AUay  Stud  Bmt  mi 
BOUu 

(200.000  Lh.  Per  8<|.  In.  Tensile  8lren«fh) 
Gknkhai.    1.  Thf     Kfneral  »|ie«.'llica- 
tions.  Kill,  sliall  form,  according  to  ttiolr 
appltcabilitj-,  a  part  of  Uieae  8|M!clflca- 


Dn.— 8.  Tbto  itM  is  to  be  owa  ft»r 

llATBtuL.— S.  Hie  maierUU  for  th«iH> 
tMuv  aball  be  diosen  from  tmone  the  i. 
A.  8.  B.  steadArd  alloy  ateels  iisti>t  he- 
low.  The  pompo.'slHon  chosi'n  shiill  he 
slated  liy  the  mHnuf.K  turiT  or  <-(iiil rai  lor, 
and  is  further  limited  as  follows;  Car- 
lton, not  <ivtT  0  50  ihor  cent :  iiliosiihoriis, 
not  oviT  \ivr  rent ;  »iili>luir,  not  over 
(l.lkH  per  l  i  nt. 

ilANUFAiTURE.— 4.  (o)  Thf  steel  shall 
lie  maniiflBctaKd  at  at  lent  ftnlrtieii  by 
the  ctectric  fnniace  or  crneOite  ppeetiw. 

(»)  A.  sDfflcient  dieeerd  ab«ll  be  nede 
from  cocfa  Ingot  to  aecara  freedoin  tram 
piping  and  nndne  acKregatlon. 

(c)  The  Ikilleta  from  which  the  bara 
are  rnadi*  an>  to  be  roiiirh  tiirne<l  or 
ohipped  to  remove  all  surfme  ilefecfs 
which  might  produce  seams  In  the  fiatahed 

i»ir.  No  ondercttttlnc  ta  cbipplnc  wOl  be 

alltiweii. 

Heal  Treatmrnt. —  (d)  The  8te<'l  mnnu- 
facturer  shall  state  the  beat  treatment 
reconaiend^d  to  gtre  the  phyiloBl  pnip- 
crttoe  ipeelfiML 

(«)  If  the  bora  are  fanildwd  In  the 
beat-treated  condition  and  fhe  Mechanical 
teats  show  that  the  heat  treatment  baa  not 
been  correct,  the  bara  may  lie  re>treated 
at  the  otiflon  of  the  purchHis'-r. 

WollKM.WSIlIf     AND     t'lM^ll  -  fi  i.li 

The  Uars  nre  ti>  lie  snuiul.  rotinin'ri-iuliy 
NtraiKht.  frc<'  frnui  pipes,  hips,  lul.uts. 
Keums,  and  <lumaK<Hl  eudx,  uiid  are  to 
have  a  workmanlike  tlni.sh.  They  are  to 
be  uniform  In  quality,  within  the  stiira* 
lated  ntarsfaw  of  naoufactnre,  oapaUe  of 
being  turned  and  threaded  readily  and  of 
taking  a  gonA  finish. 

ih)  Any  article  may  be  rejecte<l  be- 
rauxe  of  Injurious  defects  or  faults  In 
maiiiif:icture  at  any  time,  notwlthstnnd- 
InK  that  It  ha.H  previously  pnKsed  the 
physical  and  chemical  tests;  It  shall  fie 
rettirneil  to  the  manufacturer  at  the  lat- 
ter's  expen.se.  This  clan.se  shall  nut  he 
taken  to  apply  to  materials  fabricated 
after  export. 

Prtsical  Pwmxtm  Aim  Tksts, — Bw 
<a)  The  ban  shall  have  the  fUlowlns 
pliyalcnl  moperttea: 

Tett»Uc  Tett. — (b)  Ulnlmom  tanafle 
strenirth.  20<),ono  Ik  per  aq.  In.  (140.00 
l»c,niiii'>:  minimum  yield  point.  160.- 
111  (iiT  sq.  In.  (il2.».S  kB./iura.'l  : 
minimum  elon;:iiti<Mi  In  2  in.  (."i<t.s  mm.  i 
or  iiro|K)rtionjil  •^■■f^i-  ienu-ih.  10  per  cent: 
minlinuni  nnlui  tli.ii  i>f  area.  35  per  cent. 

Imr't'  t  Test,  (c)  When  impact-te^tlnjf 
machines  of  the  iieudulum  ty|H>  are  avall- 
abiet  taata  ahall  be  eactlad  ont  If  reqolred 
to  determine  the  necille  Impact  of  mp- 
tnie  In  flmt-ponnda  (or  In  fclloimm- 
metera).  Beimlta  markedly  lower  than 
the  average  of  this  type  of  material  will 
bp  tiullicient  canae  ftor  further  invesltfra- 
lion  (or  fi'henf  treatment  !  <if  tlir  inati- 
rial. 

.Seie<-tiii\  ok  Tkst  SrrriMi:NH — 7. 
Three  liars  nf  cai  h  sizi'  mllril  fn.m  a  heat 
shall  he  taken,  ami  test  jiieres  pri'pared 
in  accordam-e  with  I.  A.  S.  Ti.  siniulardB. 
Each  test  pU-ce  and  the  bar  from  which 
It  i.s  cut  ahall  be  stamped  with  an  Idsn- 
ttfyfn«  nomber.  Shoold  any  of  the  teat 


pieces,  after  beU«  beat  treated  to  tbe 
manner  recommended,  tail  to  sbow  tbe 
prescribed  phyateal  properties,  new  teat 
pieces  slwllarly  Identilled  ahall  be  made 
firon  the  same  three  bar^.  At  the  option 
of  the  pmvha.ser,  tbe  steel  manufacturer 
may  recommeo'l  n  ilifTiTent  heat  treat- 
ment for  the  iiriil  -i  i  .  f  test  specimens, 
and  III  thiu  i  I'  l  he  niny  make  such  tests 
na  lie  lii  -  fmrn  the  remainder  of  tbe 
three  ti.irs  taken  for  the  tests.  Should 
any  of  the  three  specimens  taken  for  the 
final  test  fall  to  show  the  required  physl- 
oal  propartlaa^  Oa  ban  of  that  heat  «C 
the  sine  reprcaoitad  by  Uia  apeelmana 
shall  be  rejected. 

niMEy.sioNs  ANO  ToLnAScaa. — 8.  Tm 
diniensions  and  toleranci>a  shall  be  those 
piven  by  the  speciflcatlons  3S11. 

ItEIIVEBT,    PaCKI.NO    AND  SlIIPPINO.^0. 

(i)  The  bars  may  be  delivireil  In  the 
nnnealoil  or  in  the  heat  treat'il  nuidltion. 

('ii  Till-  steel  niahiifurluriT  must 
stamp  the  heat  number  and  tbe  I.  A.  S.  B. 
steel  serial  numbers  on  each  bar  of  mate- 
rial furnUbed  for  Ihl8  Hitecillcatiou, 
where  ib«  ban  are  not  leaa  than  sa. 
In.  (908  sq.  mm.)  In  cross  section. 

(c)  Where  bars  are  less  than  sq. 
In.  (Ons  sq.  mm. )  lu  cross  section  and  are 
not  stamped  with  the  heat  and  serial 
numbers,  they  shall  be  bundlml  into  lots 
of  not  more  than  150  lb.  (tw  kg.\  per 
bundle,  and  the  heat  number  and  the  I. 
A.  8.  n.  steel  aerial  numbers  mnat  be 
staitip<'ii  (in  a  metal  tag  attached  to  each 
of  the  bundles. 


be  nunnnelnrad  or  at  least  nalalwa  Ity 
the  electrleOifnaee  or  emeible  process. 

(b)  A  anOelcnt  dlBcard  shall  be  made 
from  each  Ingot  to  secnre  freedom  from 
piping  and  nndue  segregation. 

if  I  The  billets  from  which  the  bars 
are  made  are  to  be  rough  turned  or 
ehipiied  to  remove  all  s>irfnc<«  dcfwts 
which  mi);ht  product-  seams  In  the  Qnlsbed 
Imr.  So  undercuttlnj;  in  chippliiK  will  be 
ulhiwtNl. 

Heat  Trealmcnt. —  (d)  The  steel  man- 
ofacMrer  shall  itate  the  heat  treatment 
recommended  to  give  the  physical  prop- 
ertlea  apectiled. 

(e)  If  the  bars  are  furnished  In  the 
h<"at-treBted  condition  and  the  mechanical 
tests  show  that  the  heat  treatment  has 
lint  hwn  correct,  the  bars  may  be  re- 
treati  il  at  the  option  of  the  purchaser. 

VVOKKMAVHIIIP     Asn     FlMSIt— 5,  (at 

The  bars  are  to  be  sound,  coinnieroinllj 
straicht.  free  from  pipes,  laps,  crack*, 
twhats.  Reams,  and  damage*!  ends,  and  are 
to  hare  a  workmanlike  flnisb.  Tbey  are 
to  be  ttaifnngi  In  qoallljb  wlthto  the  atlpn- 
lated  maiclns  of  mannfkctnre,  eapaUe  of 
being  turned  and  threaded  readily  and  of 
taking;  n  kiwhI  linish, 

(6)  .\ny  arlli'le  may  he  rejecfp*!  be- 
cause f'f  Injnrlon*  ilefet'Is  or  fault.-'  in 
maniif.-ii'tnre  at  any  time;  tiotwilhstand 
liifl  that  it  has  previously  poi^sed  the 
physical  and  chemlml  tests.  It  sh.ill  t»e 
returned  to  the  itmnnfarturer  at  the  Inf 
ter's  expense.    This  clauHC  shall  not  be 


Okmnletd  comporttlon  of  ttandari  alloy 
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eniiaaai..r-l.    Tbe  cancnl  speciflca- 
tlons. IGl,  shall  ftwm,  according  to  their 
applleabillty,  a  part  of  these  sp^'clflca 
tlons. 

I'sE,  2.  This  steel  is  to  be  used  for 
cean». 

M.\TEiUAl..  •?  The  material  fi>r  these 
li:irs  sliall  he  cliii^en  friitii  iiinnt.^  the  I. 
.V.  S.  15.  siMiiilaril  alloy  siceN  ll'-titl  hf- 
low,  TUr  ciiiuiKislt  Idii  cliii-i'ii  shal!  bo 
stnle<l  by  the  munufaeturer  or  eontruetor, 
and  Is  further  limtled  as  follows :  Car- 
bon, nut  over  0..GO  per  cent ;  phosphorus, 
not  orer  <M)8  per  cent;  aalpirar,  not  over 
0.08  per  cent. 


taken  to  apply  to  materials  fabricated 
after  export. 

PiiYsirAi.  Profcbtixs  ard  Testo. — 6. 
(a)   The  bars  shall  have  the  CoUowiag 

physical  proin-rtles: 

TmuUe  Tntt.—  Cb)  Minimum  tensile 
strength.  SK.fKK)  lb.  per  sq.  in  (158,18 
ke.  'mm.')  ;  minimum  yield  i>oiiit.  1K>,000 
lh.  per  sq.  in.  (126.54  ke./mm.') :  mln^ 
mum  eloncntlon  In  L"  iii-  (.KLs  mm.1  or 
prniwirtliiiiiil  K-iKf  I- ;ilt1i,  ".'  |ier  cent;  mta* 
Imum  reduellon  nC  urea.       per  c»'Ut. 

Impnct  Tc»t.--ir  \  When  Impact-testing 
machines  of  the  iM>n<lui«m  t.vjie  are  avail- 
able, test.s  shall  be  carri<Hl  otit  If  required 
to  determine  the  specific  Impact  work  of 
In  tootiMMnida  (or  to  klkpam' 
BeaoHs  markedly  lower  than 
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the  average  for  tlila  type  of  mttertal  will 
lie  mOelnt  OMtMe  for  futbitr  tavcoUfa- 
tlon  (or  relieot  trcotmeot)  of  tbe  mete- 

rlal. 

Selsction  or  Test  Specimens.— 7. 
Three  bars  of  each  slate  roUtMl  from  a  heat 
shall  be  taken,  and  test  pler'-s  pri'iuired  in 
iicfordance  with  I.  A.  S.  H.  stnndards. 
Kach  test  piece  and  the  (>:ir  from  which  It 
is  cut  Klinll  lio  stamp'-d  with  nti  lilcntlfr- 
iiii:  iiuu.lHr,  Slioulii  Jiuy  of  the  test 
jiiives,  after  luSris  licat  treated  In  the 
manner  iii'oniniiniir'ii.  fail  to  tiWW  the 
preeeribcd  physical  iiroiiertles,  new  teat 
ptocao  aliBluHj  MeotUed  ikiaU  be  mule 
fram  flie  aaine  Oirw  bars.  At  the  optioo 
of  tbe  pnrchaaer.  the  steel  mannflaetttrer 
may  recommend  a  different  heat  treat- 
ment for  the  second  set  of  test  Kjipclmens, 
and  to  that  end  he  may  niaki'  sm  li  teslH 
as  he  desires  from  the  remain<icr  of  the 
three  bars  t«kt'ii  for  the  ti'st.i.  Should 
any  of  the  thr(t>  spiK-imens  taken  for  the 
final  test  fail  to  show  the  required  physi- 
cal properties,  (he  bars  of  that  beat  of  the 
alio  represented  by  the  speciBens  shall  be 
rejected. 

DiMENSio.vs  A\n  Tolerances. — Tlie 
dlmeu.slon8  and  tolernnces  .shall  be  those 
glTen  by  the  spet'lflcntions  3S11. 

DbUtbvy,  Packing  A\n  Siiippino. — ». 
^a^  The  bars  may  bo  delivered  In  the  an- 
nealed or  In  the  heat  treated  coiniitiori. 

(6)  The  steel  manufnctnrcr  must 
stamp  the  heat  number  and  the  I.  A.  S.  B. 
steel  serial  numbers  on  each  bar  of  mate- 
rial fonnlshed  for  this  speclflcatlon. 
wbere  Uw  bars  are  not  less  than  IVi  sq. 
In.  (968  aqp  mm.)  in  craoa  aeeUon. 

fo)  Where  bars  are  less  tban  1^  sq. 
In.  (Ofts  sf],  mm  >  in  cross  section  and  are 
not  stnnijii^l  with  the  heat  and  serial 
nunihcrs.  thiy  shall  be  bundled  Into  lota 
nt  iin!  more  tlian  ViO  lb.  (6S  kg.)  i)or 
bundle  and  the  heat  number  and  the  I. 
A.  .S.  B.  st«'l  .serial  numbers  must  be 
Stamped  on  a  metal  tag  attached  to  each 
of  tlia '  ~ 


Woi 

mnst  be  taomocBflaoaa  aad  free  from 
shrinkage  cracks,  apongy  spots,  blow- 
boles,  and  foreign  matter.  Any  castlni^ 
developing  defecta  tn  maehiniu),'  must  be 
replactnl  by  the  manufacturer.  The  full 
weight  of  niiitcrlul  in  the  orl^lnul  casting 
must  lie  relurticd  hy  the  purchaser  for 
each  ri'pla<-c'nu'ui, 

I'iivMi  .VI.  I'liiifi  iiTiE-^  AM)  Tests.  -5. 
tjuu  metal  c:istlii>:s  sha!.  liavc  llic  follow- 
iUK  physical  proiHTllts ;  .Mluiinum  tensile 
streuKlh,  30.(J(J<)  lb.  per  s<).  In.  r21.0» 
kg./mui.U  :  uiinlmiuu  yield  point,  15,IKJ0 
lb.  per  s«j.  in.  i  i(UHl  lig;/mm.*) ;  mlnlmwm 
tion»,'ution.  IT)  |icr  cent  tn  2  In.  (00.8  mm.). 

Sklr'tion  ok  Tk-st  SpeciiikK. — 6.  ('i  l 
Tbe  teat  burs  ahall  be  east  to  atae  either 
from  the  castings  If  tbe  alxe  of  tbe  aame 
will  permit,  or  from  a  aeparate  block.  The 
tost  bar  shall  be  connected  with  tbe  cast- 
luK  or  block  by  a  ^-in.  (3.1K  mm.)  Rate 
running;  the  entire  lencth  of  tbe  t>'>*t  bar 

(ft)  The  total  length  of  thi-  l<  st  liar 
shall  lie  at  lea.«t  t(  in.  (!''_'  1  mm.K  the 
li'iik'Ih  iM'tween  .'ihoulderK  'J^j  in,  Kiit.Ki 
mm.),  the  diameter  of  the  reilnce<l  section 
upproxiiMiiii  ly  <i..'»7  In.  (14.l^>  mm.)  for  a 
h'UKth  of  :i'u  in,  (57.15  mm.). 

(CI  This  test  bar,  wben  detadied  from 
the  castluK.  shall  be  macblned  aecordln? 
to  the  I.  A.  S.  B.  standard  te«t  bar  o..M>r. 
in.  il2.s.t  mm.)  in  diameter. 

c'  l  The  teat  bara  and  casting  shall 
have  the  heat  namber  eaat  or  atamped  on 

the  pi«>cfi*i. 

(c)  At  h  ast  two  test  bars  shall  be  cast 

from  each  heat. 

(ft  One  tONt  iball  be  made  to  rciiriKcnt 
ea(rh  heat,  but  In  cu.<ti>  of  a  flaw  in  tbe  test 
bar  or  a  break  outside  Of  the  middle  third 
of  the  gage  length,  further  tests  may  be 
made  on  extra  teat  pieces,  aa  |na<vlded  for 
in  tbe  foregoing  paragrapli. 

DiMENHIOMS   JOn  TOUPUIICM.— T.  All 

castings  muat  be  trao  to  pattern  wtOi  cor- 
rectir  iilaoed  oorea. 


CkamM 


of  atofidard  oUoir  eleeto. 
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o.as-o.4s 

O.W-O.SD 
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3!\l     Spti  ilu-iUmiif  jor  Cu'i  Mrlal  C<l$ting$ 
<;»:\KKM. — 1   The  general  sp4'clflcnllons. 
IGl,  shall  form,  acoonlliit;  to  their  npiill 
caltillty.  a  part  of  these  spe.  Itlratioiis 

MATtiKi.vi.. — The  ch<  lull  al  cimiiositlon 
sball  be  as  follows:  ropi>er,  S7  to  Sit  per 
cent;  tin.  U  to  11  per  cent:  zinc,  1  to  3  per 
cent;  Iron,  0.2  per  cant,  maztmnm;  lead, 
A,2  per  oent,  maxlmiim. 

MAirvTiurnTRK— S.  (a)  The  material 
must  be  made  from  lake  or  electrolytle 
copper  aceording  to  tbe  1.  A  8.  B.  speafl- 
catlon  ZN2  and  pig  tin  having  a  pnrl^  of 
at  least  90  per  e«-nl. 

(ft)  No  si  rap  >i|iall  l>e  usi'-l,  except  sucll 
as  mny  aeciiiuiilate  in  the  manufacturer's 
pIniitH  from  malcrl.'il  of  the  same  oompo- 
Kitlon  and  of  their  own  make. 


3S')    Spprificalions  /or  Allitv  Stetl  Bar*  mi 
Billets  jor  Case  Hardening 
(in.-.ooo  1,1,   ivr  Sq.  In.  T.'iislt,.  Sirfncth) 
<;km:ii.vi.,  —  1.     'Hie    pciieral  s]Miilii'n- 
tiou.<i,  mi,  alutU  form,  accordiug  to  their 
apiiiicablltty.  •  part  of  thaae  tg^flca- 

tloUH. 

Matebiau — 2.  Tlie  material  for  these 
barn  shall  be  chosen  from  among  tbe  I.  A. 
8.  B.  suodard  alloy  stetia  llaled  baknr. 
Hie  compoattion  chosen  shall  be  stated  by 
tbe  autDnfbetmer  or  oonttBetor;  It  la 
further  United  as  follows :  Carbon,  net 
over  0.2J!  jier  cent. 

MANirtxTtar.— .T  (<?)  The  steel  shall 
be  maniifactnred  or  at  least  flnlahed  br 
the  ot>en-hi>artb,  «l«etilc  fUmacc^  or  croeU 
ble  process. 


(b)  A  anflldeut  discard  shall  be 
fniin  oaeli  Ingot  to  aecun!  freedom  from 
piping  and  undue  segreeation. 

(e)  The  billets  from  which  the  bars 
are  made  are  to  be  rouj;h-turue<l  or 
chlpind  to  remove  nil  surface  defects 
which  might  pro'hjce  seams  in  the  liiiished 
bar.  No  undercuttiDi;  in  chijipiiig  will  Ih- 
uliowcd. 

(ill  Tbe  steel  munufacturer  shall  state 
the  heal  treattaent  recommended  for  caae 
bardeulng  this  steel  and  to  give  the  phys- 
ical properdaa  apeclflad. 

WoBxiiaRBHtp  Ann  FnnaB.'-4.  (a) 
The  bats  are  to  be  sound,  commercially 
straight,  tree  from  piiK>s,  laps,  cracka, 
twists,  seams,  and  dniiiii^riHl  eiuls,  and  are 
to  have  a  workmanlike  tiulsli.  They  are 
to  be  uniform  In  >iiiallty,  s^ithin  ihe  stipu- 
laliNl  iii.iririiis  of  iiiamifaeune.  capable  of 
being  turniil  arhl  llireadeti  readily  and  of 
taking  a  go<iii  hnlsh 

t6»  Any  urtlclc  maj'  be  rejected  be- 
cause of  InJortoua  detects  or  Caalts  in 
mannfactare  at  anf  time,  notwtflialandlng 
that  It  has  previoualjr  passed  tbe  ptayaleal 
and  chemical  tests;  it  shall  be  returned 
to  (he  manufacturer  ui  the  latter'^  ez- 
|M>use.  This  clause  shali  not  be  taken  to 
apply  to  iimterials  fabricated  after  e\. 
port. 

rilVHH  A!     PUOPKBTIEB    AXD    Tl»I».— 5. 

Thi'  burs  shall  bavo  the  following  piiysl- 

cal  prtijKTtlis : 

Ttnxlh  Test.  in\  Minimum  teuxile 
Strength.  l(i&,U4iO  Ih.  p«r  aq.  in.  (110.00 
kg./mm.'> ;  mlnlmnm  yield  point.  UOiMO 
lb.  per  sq.  in.  (106.46  kg./mm.*) ;  mint* 
mnm  elongation  in  2  In.  (50.8  mm.  I  or 
prop'irtionnt  gago  length,  14  per  cent. 

Iliinlni.in  Trut  '^ib)  After  carbonizing, 
ba nleijujg.  and  tempering,  the  cas4>  mu.st 
show  u  minimum  .Shore  scleros4-(tpe  hard- 
ness nil  tn  Iter  of  "5. 

Imfiact  Trtl.^ici  When  impact-test- 
ing machines  of  the  |ieudiiliiiii  tvjie  are 
available,  testa  shall  be  carrie<l  out  if  re- 
quired to  detannlne  the  apeclflc  impact 
wofk  of  ruptme  of  the  core  in  f oot-pounda 
(or  Ulograra-meters).  Rcsulte  markedlr 
lower  tban  the  average  for  tbla  typo  of 
material  nil!  be  suiReiant  eaoae  for 

further  investlgathm  (or  rebcat  treat- 
ment )  of  the  material. 

Ski  Ki  TioN  or  Tkst  Specimk.xs — <i. 
Tlire<'  bars  i.f  e  i-  h  size  rolled  from  a  heat 
shall  be  Ial>i  n  :i]h1  test  pieces  prepari'<l  In 
accordance  with  the  I,  A.  S.  B,  standards. 
Each  test  piece  and  the  bar  from  which 
It  la  cut  shall  be  s(am|>ed  with  an  Ideutl- 
Mac  munber.  Should  anjr  of  tbe  taat 
pWees.  after  being  heat  treated  In  the 
manner  recommentled  by  the  steel  mann- 
faciurer,  fall  to  show  the  prescribed 
physical  properties,  new  test  pieces  sim- 
ilarly Identltled  shall  l>e  made  from  the 
same  three  bars.  At  the  option  of  the 
purdiaser.  the  steel  manufiH' li  r.r  may 
recummeiid  u  illlTerent  heat  trcaimeut  for 
the  second  set  of  lest  siHi-cimeiis.  and  to 

that  end  he  may  make  such  tests  as  he 
doataaa  from  the  remainder  of  the  three 
bars  taken  for  tbe  tests.  Should  any  of 
the  three  specimens  taken  for  the  «mi 
tests  fall  to  show  tbe  required  physical 
properties,  the  bars  of  that  beat  of  tbe 
size  represented  by  fbe  speeimena  aball  be 

ret,s-ris!. 

IlM     .    |M,s    AVn   TOI.EBA.NCEH.— 7.  Tho 

diiiiens|,>i]s  :itid  tolerance's  sbali  b-  those 
of  the  sis;'cillcatlons 

DELIYtKY,    I'ackI.NO    AJIill  SlIimNO.— H. 

(•)  The  iiara  sbaU  be  delivered  in  tbe 
annealed  state 

(b)  Xbt  ban  dmll  in  general  be 
grouped  in  bondlea  weighing  nut  moee 
than  250  lb.  (11.T4  kg.),  unleaa  othcrwlae 
agreed  lietween  mannfflcttirer  and  por- 
chnser:  tbe  bent  number  and  the  T. 
A.  S.  I!,  s-tiel  serin!  iinmbi-rs  shall  lie 
plainly  marked  on  a  metal  tag  attached 
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THdVSANDS  NOW  IN  VSE 
ON  THE  FIRING  LINE 


cJ.A.milTEHEAD  - 

00 VE RN I NG  DIR ECTPf t 


A  ni  e  r  i  c  a '  s 
most  difficult 
aviation  prob- 
em    today  is 
not  so  much  build- 
ing the  aircraft  as 
guaranteeing  its 
arrival    safe  and 
sound   on  the 
ground  of  opera- 
tion. 

,  ,  The  British  Air 

Hoard  has  assigned  to  the  Whitehead 
organization,  the  fr)remost  establishment 
of  Its  kind  in  the  British  Isles,  contracts 
covering  many  thousand.  They  have 
been  made  in  record  time  and  delivered 
across  the  channel  bv  the  air  route  to 
the  firing  line.  "Whitehead"  has  come 
to  stand  for  performance  in  aerial 
operation, 

^  A  staff  of  4(xx)  trained  operatives  work 
night  and  day,  housed  in  one  of  the  most 


efficient  factories  in  the  world,  covering 
acres  of  ground.  Headed  by  inventive 
geniuses  and  tacticians,  the  Whitehead 
Aircraft  Corporation  occupies  a  position 
in  the  world  of  flying  second  to  none. 

Organized  essentially  for  building 
peace  craft  for  commercial  use,  never- 
theless, in  obedience  to  the  dictates  of 
patriotic  demands,  J.  A.  Whitehead,  the 
Governing  Director,  arranged  that  Brit- 
ish government  needs  should  be  taken 
care  of  first. 

Such  is  the  efficiency  of  the  Whitehead 
works  that  the  British  contracts  arc  thor- 
nughly  in  hand,  the  commercial  ma- 
chines are  well  disposed  of,  and  the 
factory  is  in  a 
position  to  take 
on  large  new  con- 
tracts and  to  per- 
form all  promises 
made  to  the  letter. 
All  types  of  land 


WHITEHEAD  AIRCRAFT  EHDORSEi 
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NOTMdMT  1,  ini 


to  tnch  hiitidle.    If  bars  are  uot  ao     flarrfucM  2'c«<.— (»)  After  carbonlxiDg, 
r.  u;  .  J  I.  ]  tiundl«d,  Mcb  bar  akftU  to  tardeaing;  and  tamperiiw.  (to 


i>iaiui>  uiurktHl  with  tlie  beat  nomtar  and  i^um  a  minimum  Sbora 
tte  L  A.  8.  B.  ttCCl  flCllal  aiMBber>  n<>»<  iiiiml«>r  of  75. 


kant 


Otomfoal  eompo»mon»  of  »iandari  oltoy  ateeU. 

NICKEL  STtKUS. 


Numbrr. 

MMvaoan.  Pli«pli>mu. 

SulplMtr. 

fl^^AalBCUti 

NirkL-1. 

ChmmiuiB. 

•£3l& 
S3» 

0. 10-o.ai 
.ifr-  .10 

O.XH>.flO  0.040 

.ao-  .00  .010 

0.0t5 
.OM 

3  2i-3.75 
3.25-3.76 

NlCKBLCmiOMlUM  flTBBLa. 

aiao 

3315  . 

xaui 
asts 

a.M-o.w 

.10-  .ID 
.10-  .» 
.10-  M 

0.»-0  flO           0  040 

.ao-  .00  MO 

.30-  .W  f^*'' 
.30-  .flO  ' 

0.0*5 

.o«s 

tH5 

1.00  I  !<0 

1  . 50-2  00 

2  7.V,T  2.T 
:(  2.'>  3  7.'i 

0  4:,  0  T.'i 

flO-l  2.'. 
70-  .Itt 
1-Z&-I.70 

CBlUmiirM  VAHADR'U  BTEELB. 

sun 

O.U-0.15 

Hl|iiH—— ■  Pboapbarui, 

naoinum. 
0.3O  0  fiO           0  WO 

8\iJpbur, 
muitnum. 
1.1  (H5 

o.oo-o.w 

iitiiiiii. 
nuiuiuum. 
0.15 

Wlien  electrte  or  eruelUo  ftamaee  atari 

Is  ipeclflcd,  tbc  maxtmum  allowable  per- 
eantagM  of  phosphorus  aud  sulpbnr  may. 
at  the  option  of  the  porchaser,  be  limited 
to  OjOS  per  eent. 


3N5 — Specifications  fnr  iSavai  llrass  or 
Equivalent  Allny  ,>/><■«>/ 

Gknkr.^i. — 1.  Th»>  gi'iicrul  sinv  ifioations, 
IGl.  chilli  form,  in-cdrillii!;  to  llicir  my- 
plIcMbillt.v.  n  part  of  Iheso  speoltioHtlons. 

Material.— (a)  The  chemical  OOBPO- 
sit  ion  of  the  braiia  sball  be  as  follow*: 

IVr  rmt. 

ftipricr     Ml  to  63 

Tin  O.S  to  1  5 

ln>o.  mJivmuro   21" 

l.cad,  Ruajuum  •  ^  0.3 


When  electric  or  cnwlble  fannce  iteel 
Is  epedfled.  the  maximum  nllnwablp  per- 
«eatBges  of  phospborus  aud  sulphur  may, 
at  the  opUoa  of  the  porchaaer.  b«  limited 
to  1MB  per  cent   

I  /or  ililer  StMl  Ban 

/•r 

U80,OM        Per  H-  tn.  Tnufle  Streogtb) 

OmtiaALi — !•  The  genernl  siwclflca- 
tfmw.  lOl,  shall  form.  accordlnK  to  their 
appIlcnWlltr.  apartnf  these  '^iM-.  lUi  alionB. 

Matehlvi-.— J  Tlie  iiiiiiciinl  for  theae 
liars  Khali  I'f  dicsen  from  iiiiioiiK  the  1. 
.\.  S.  U.  >t:illilar>l  nlln.v  sircis  listcil  In- 
low.  Th»'  wiuiMJsilio"  (boscn  shall  be 
stat.il  bv  the  maiiufac  turiT  or  wntractor : 
it  is  further  liiuitttl  as  follows:  Carbon, 
»ot  over         per  cent. 

AUsurAcruKE.— 3.  to)  The  StOSl  OhaO 
be  manofoctored  or  at  least  inisibed  bj 
the  open-hearth,  electric  ftwiwce.  or  cniei> 
ble  prot-pss. 

(b»  .\  siiincient  discord  shall  lie  made 
from  t"a<h  lucot  to  sd-ure  fn-cdom  from 
plpinc  and  undiiu  st'sn  Kalioii 

(r\  Thf  Villlcts  from  «li1rl)  the  bars 
:ii<-  inadc  :in-  to  be  roimh  liiriUMl  or 
ohil'tM-d  to  r«'movc  all  surfju-e  defect"? 
whli'h  miRht  produce  swams  in  the  finished 
bar.  No  uudercuttiug  io  chlpploK  will  be 
allowed. 

(d)  The  steel  maitaflBetnrer  shall  atalo 
the  beat  treatment  recommended  for  ^as- 
hardening  tbU  At«cl  and  to  (Ito  the  physi- 
cal properties  NiHM^lfled. 

WoilKHA.vsiiiP  AND  FiMsii.— I  (a)  The 
bars  are  to  bf  souinl,  <-ommerclally 
Mtraieht.  free  from  jil]  ■  s.  ki^s,  cracks, 
twtst.-s.  siiims,  aini  <lainn>;<'il  ■  and  are 
III  Ijiivr  .-i  ndrkmauSlkr  liuisii  'Vh'-y  are 
to  IX'  uniform  in  >|ualll.v.  wlthm  thf  stipu- 
lated margins  of  manufacture,  cnpable  of 
bflu^  turned  and  threaded  readily  and  of 
taking  a  good  Aalsh. 

(b)  Any  artlele may  be  rejected  becatise 
of  Injarioos  detMts  or  faultn  In  manufac- 
tore  at  any  time  notwithstanding  that  It 
baa  prevlonsly  pass<«d  the  [ihyslonl  and 
chemical  tests:  It  shall  be  returued  to  the 
niu  II  ufa<  ■Hirer  nt  thp  lattcr's  expenae. 
This  liaiis.'  '.ball  not  hf  t:\\i>u  to  appljr 
to  mal'Tials  fabricated  after  exi>ort. 

I'MVisn  At.  PRopr.irriK.s  and  Tests.—.'*. 
Tlie  bars  shall  have  the  following  physical 
properties: 

TentUv  real.— (a)  Bflalmwn  tOBSllo- 
strength.  18rt,000  pooads  per  square  inch 
(I2ft.54  kg. /mm.*) :  minlmimi  yield  point. 
IDMIOO  lb.  per  sq.  In.  (lin  r,i  ke./nim.M  : 
Blalmam  eion^atinn  in  2  in.  (50..s  mro.i 
or  proportioned  gsge  length.  12  per  cent 


impiwt  reHl.—  \ct  When  impact-testhii; 
machines  of  the  psadalum  type  are  avail- 
able, testa  sball  he  carried  oat  If  required 
to  determina  fb»  WtiABc  impact  work  of 
rupture  of  the  cote  In  foot-pounds  lor 
kilogram-meters).  Results  markedly 
lower  than  the  average  for  this  tyi*  of 
material  will  be  sutScient  cause  for 
further  investiu'iition  (or  reheat  treat- 
ment) of  the  material. 

SBLcmo.x    or    Tkst    Specimens. — 8. 

Three  bars  of  each  slae  rolled  from  a  heal 
shall  he  taken  and  test  pieces  prepared  In 
accordance  with  the  1.  A.  S.  IV  standards. 
K:o  U  list  ;il.<c  .and  the  bar  from  which 
it  is  1  11!  sball  be  stumped  with  an  iilenti- 
fyiii;;  iimiibcr.  Should  any  of  the  test 
pic<-cs,  after  belne  heat  treate<i  in  the 
manner  recoiutneudtsi  by  the  Steel  miUlD- 
facturer,  fail  to  abow  the  prescribed 
physical  propsrtlsa,  new  test  ptsosa  «lm- 
Uarly  IdentUied  shall  he  nude  from  the 
same  tiiree  bars.  At  the  option  of  the 
porehaaer.  the  steel  manufacturer  may 
rncommeuil  a  <llfrereut  heat  treatment  for 
the  s4-cond  wt  of  test  specimens,  and  to 
that  eiiil  he  m.-iy  miike  such  tests  as  he 
(|e>ires  from  the  remainder  of  the  three 
bars  taken  for  the  tests.  Should  any  of 
the  thre*'  .spe<'imens  taken  for  the  final 
tests  fall  to  show  the  rt>quired  physical 
properties,  the  bars  of  that  haat  «f  the 
size  represented  by  tbe  <t[>eclmenB  (Aiall  be 

reje<'tp«l. 

DiME.vsiox-s  AMI  TotFUANtES. — 7.  Thc 
dimensions  and  tolernnces  shall  to  thCOS 

of  the  specifleation.s  .3.''11. 

DEI.IVEKV,     rACKIVC    AND    SltlPPIMi.  H. 

(a)  The  bars  shall  be  delivered  in  the 
annealed  state. 

(h>  The  bars  shall  in  ceneral  be 
Rronped  in  btinflles  weiRhinc  fiot  more 
than  '£H)  lb.  1 113.-1  kg.),  unless  otherwise 
agreed  upon  between  mannlheturar  and 
purchaser;  the  beat  number  and  Ite  I. 
A.  S.  B.  steel  serial  numbcf*  diall  be 
plainly  marke<l  on  a  metal  tag  attadied 
to  each  bunille.  If  bars  are  not  no 
frroupiNl  and  bundled,  each  bar  sball  be 
plainly  marked  with  the  beat  number  aad 
tto  I.  A.  8.  B. 


\ln  Samiiles  for  analysis  shall  lie  I 
liy  boring  completely  ttarousb  the  phite  at 
varlooB  poiata  across  both  ei>d«. 

UamiracrTrBK.— 3.  («>  The  material 
miut  to  made  from  Inke  or  electrolytic 
copper  aceoniiuK  to  I.  A.  H.  sricclflea- 
tloiis  2N2  and  Tiigiu  spelter  of  A  or  B 
;.:rade.  ac<-<irdto8  to  L  A.  8.  B.  spccUiea- 
tious 

(h)  No  s<-rap  shall  be  used,  c.\eet<l  svicb 
as  may  acciiniulale  at  the  manufacturer's 
|iliiii;s  from  miiterlal  of  the  sam 
sitlon  and  of  their  own  make. 

WOKKMA.'taHIP    AVD  FPWH,- 

material  sball  be  free  from  all 
defects.  It  stoll  be  clean,  strai^ 
smooth,  sball  lie  flat,  and  shall  to  of  aal- 
Cann  color,  quality,  and  siae. 

PHTSTCAL    PSOPaSTOHl    AKD  TB8T8.— <». 

(n)  Tlie  sheets  shall  show  the  following 
lihysUal  proi>erlles : 

Triisilr  l<  i>t.  -i'U  Plates  less  than  in. 
(12.7  mm.)  tbb  k  anil  less  than  .Ki  in.  (7(52 
mm.  I  wide  stinli  have  a  iiiiiiliiium  tensile 
strenpth  of  ."itl.tHMi  lb.  |nr  si]  in.  (30.37 
kg.  'mm.' I.  minimum  yield  |>oiut  of  IX.OOO 
lb.  ]»-r  si|.  In.  <19.tlS  kg.,mm.').  minimimi 
eloiiK'itlon  of  30  per  cent  in  2  In.  (WA 
mm.) ;  oTor  %  in.  (18.7  nun.)  tbidt,  mini- 
mum tenalla  strenfth  of  56,000  lb.  per  so- 
In.  (9B.S7  kg./lmn.*),  minimum  yield 
point  of  27,000  lb.  per  sq.  In.  11^.98 
Vp.,/mm.').  minimum  elongation  of  35  per 
cent  in  2  in.  (530.8  mm.)  :  less  than  '-i  In. 
(12.7  mm.)  thick  and  over  ."Ji  In.  ("•;'-' 
mm. »  wide,  minimum  tensile  si  i  i  li  i  f 
54,000  lb.  per  sq,  in.  CK.tW  kg.  mm.-'i. 
minlmuiii  yield  point  of  27,000  lb.  per  sij. 
in.  (18.9H  kg./mm.'i.  minimum  elongatioo 
of  SS  per  cent  in  2  In.  iSjO.H  mm.). 

Bending  tv»t.—ib\  Ktripe  cut  tton 
plates  siball  stand  bslag  bent  cold  thran^ 
an  angle  of  180  dCC>  ■>  obT  dlnoUon  W 
a  radiua  eqml  to  die  thlekness  of  tte 
mata  wMwiit  fhKtnre. 

SKurnnm  or  Test  Specimens. — 6  One 
tensile-test  speciment  and  one  bending; 
test  specimen  shall  be  taken  for  each  lot 
of  mo  lb.  (22fi.S  kK.)  or  fraction  thereof. 
If  any  test  specimen  breaks  outside  of  tte 
mubLe  ibini  of  tto  1080  length  B  rstsst 

will  be  MlloVM-d 

rilMKVSIo.VS    .VNU    ToLEHANrK.-i^T.  iO) 

The  weisht  or  thlekness  slmll  not  vary 
more  than  .^  per  cent  from  that  s|.e.  ifirtl. 
Thickness  will  be  siRrllii^l  in  decimals  of 
an  Inch  or  millimeter  aud  sball  eorrsspood 
to  the  ordinary  gage  oumbera. 
(bl  For  wido  stoeta  or  plates  abora  48 
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lu.  (l'Jl!»  luiu.)  to  and  lueltulius  *U  lu. 
( ]u24  mm.)  a  toleianM  o(  6  per  cant  over 
or  7  per  eflnt  imdar  cage  or  weight  wUl  be 

allowed. 

<c)  For  extra  wide  Khe«Cii  or  plates 
above  60  In.  (1524  auu.)  lu  widtti  the 
toleniuce  may  be  5  per  cent  ofar  or  8  per 
ceut  uudcr  guge  or  weight. 

(tf)  Vor  tliift  porpoaa  «f  calcntatlnc 
w^ghta,  aten  the  apaeUle  graTltr  of  fha 
alloy  sball  «a  takaa  aa  8.404  at  20  deg.  C, 
or  0.3086 n>  per  ea.  is.  (a404  grams/cm.*) . 

Delivery.  Packi.nc.  and  SnippiNc. — 8. 
(0  1  Plates  iiiid  shi'cts  shall  be  cut  to  tbe 
requirc'ii  <lluit  ii<lons  and  jihnll  \h>  onlpred 
1b  u-^  iKirrow  wHlths  as  t-au  l  ^  n-nl. 

(6)  Till'  ftiliowliig  will  lif  cotislikTcd 
stock  li'tiKtlis  for  navtil  Irniss  slii-cis  when 
ardLTiil  lu  10  ft.  (3U48  uiiu.)  leuRtliH ;  -10 
per  i-cut  la  walgbt  mar  ba  la  8  to  10  ft. 
leogthB  (3438  to  9048  mm.),  80  per  cent 
la  welKbt  may  he  in  A  to  8  ft  teofftbs 
(1K!9  to  24S8  mm  ).  20  per  cent  In  weight 
na.v  bo  in  1  to  t>  ft.  lenRttiR  <V2in  to 
182!>  mm. ).  10  per  cont  In  weijjtit  nisi.v  Ik" 
In  2  to  4  ft.  letiKths  (<"'"i  to  r-'i;i  lum.  i. 

( r- 1  \<i  lons'll*' loss  t  li:m  2  ft .  I  I'lll*  mm.  I 
will  hi-  ai'c*>[it<il.  .'iriii  Itic  ti.l:il  wi  ij,'iiL  of 
nil  I'l.r.v  ,,r,  i.ii::!!,.,  j.v;  than  Id  ft. 
(3048  turn.)  latist  noi  oxipcti  4<»  |H«r  ri^nt 
In  aagr  one  abipmcnt. 


aSllSpteifie^lmu  for  Ht^tSmnph  Steel 
rir* 

OiwEaat.— J.    Tbe  general  apeelllcR 
tUna,  101,  alwll  form,  aoeoraing  to  tbcir 
aiiplleabnitr,  a  part  of  tbeae  apedflca- 

tl<>n.>i. 

M.vTKKiAi. — 2.  Tbo  wire  simll  Ivo  iiiuuu- 

fncitirt'.i  i.f  I'ithi-r  I.  .\.  S.  I!,  viatidard 
stt'v.  \i  No.  107(1.  or  .No.  HiMi.  the 

(••miposiliiins  of  whl^'h  mi'c  ll<li'<l  lirlow. 
MaNI  KAITfRK.^        Till'  Stii'l   US><I  vhall 

lie  iiiauufai-turt>d  by  tlif  arid  upcu-beartb 
proceui.  Kvery  reaaoaaUe  precantlon  aball 
be  taken  to  keep  different  heata  carefblly 
aepanited  and  tdeatlfled  throughout  tlie 
rolllav  aad  drawing  of  the  wire  and  to  tbe 
Itoal  stage  of  tn5pc<-tl(m  and  ahliMnent 

(b)  It  Khali  be  uulformly  coated  with 
pure  tin.  to  wiltlcr  rciidily.  • 

WilBKM.V.N.SIlIi'     .\M)     I'IMSH. —  4  Tllf 

wire  !ili;ill  lie  cy^iiiiiricnl  .■ind  stiiootti  :iml 
may  sllnw  no  I'vidi'tu  e  of  .srrnp>'.-i,  spJilit-", 

i-old  sli(]t.>i,  ruuicb  tinning,  or  other  defect* 
u<it  in  a<(.-ardanea  with  beat  oaanwrcial 

practice. 

Phtsioai.  PaoFUtms  uio  Taata. — Ten- 
tU»Te$l,—9.  (a)  Samplea  Ibr  tlie  touile 
teat  shall  be  not  less  than  15  In.  (381 
nun.)  long  and  free  from  bend  and  kinks. 
In  making  tenRlle  tests  on  aircraft  wire, 
the  distance  between  jaws  of  tostlnR  ma- 
chine, with  th.  snmple  In  place  ninl  before 
t<-st.  slmll  lie  Id  in  CSH  mm.)  Tbi-  wire 
must  not  hreiik  at  les!)  than  the  amount 
.•<|H'eUle<l  in  the  attached  taMs^  Whlch  la  a 
part  uf  this  speciUcatinn. 

Tonio»  Twl — (ft)  Samples  for  the  tor- 
alOB  teat  shall  beatraigbt  and  not  lesa  than 
10  la.  (S54  mm.)  long.  The  aaople  ahali 
ba  gilpiwd  by  two  vtaea  8  In.  (908.2  mm.) 
•part ;  one  vise  sball  be  turned  nnifnraily 
at  a  speed  not  exceeding  00  reTolntion» 
por  minute  (on  the  Inrirer  size?)  of  wire 
(Ills  «pc4Ml  slinll  be  rethx'ed  siillicleritly  to 
avoid  undue  beiHItiK  of  the  wire*,  fine 
viw  Jiball  tuive  flee  iixial  movement  in 
cither  <liri'<-lli>n.  Ail  wire  shall  he  re- 
<|Ulred  to  withstand  the  niinininm  number 
of  complete  turtui  shown  in  the  attached 
table,  and  which  are  ealcalated  fhn  tbe 
relatloa: 

2.7 

Number  Of  tnma-  aUmeter  m  inches  ~ 



iliameier  In  mllllmetera. 

Btnd  Tmir^te)  SaiaplM  far  beaa  tart 
abaU  he  atral^t  and  not  less  than  10  In. 


|2."1  mm  I  long.  One  end  of  the  sample 
shall  be  clamped  between  jiuvs  liiivliig 
their  up]>er  edges  rounded  :;/H; 
(O.lNS)  In.  (4.70  nun.  )  nnilns  Tiic  free  end 
ol  tbe  wire  whul)  be  lield  UnL^'iy  Ih'1\vc-<mi 
two  jTuldes  and  bent  tW  tXi'ti-  over  one  jaw  ; 
this  Is  to  be  counted  as  one  U-nd.  Ou 
ralHiug  tu  a  vertical  position  the  count 
Will  be  two  beads.  Wire  shall  than  he 
bent  to  the  other  alda.  and  ao  ftorth,  alter- 
nating to  tracCnre.  Tbe  minlnma  nnmher 
of  beuda  rcqnlred  la  atatcd  Is  the  attadwd 
table. 

Wruppktff  Te»t.—  {t)  A  wrapping  test 
l.<  to  Ik»  made  »n  at  least  10  iht  (•••nt  of 
I  lie  total  number  of  coils  olTei4-d  for  In- 
spictlon  at  one  time.  The  uire  Is 
urappcil  around  its  own  diiinieter  eSt'ht 

eoll'ii'.  Ill     e    rill'll'-    with    11    [lit'.ll  SIllwtHU- 

llaM>  ..  i!      liami'ter  of  the  wire 

and  llieii  u!os  t.iii|-ed,  iDaiiiliiiniUf;  the  frt-e 
end  at  apiiroxiinately  !N»  dei;.  with  the 
mandrel.  It  must  stand  this  test  without 
fractare.  Beoauaa  of  tbe  poasibUtty  of 
iiersnnal  error  In  making  this  teat.  fMlore 
on  oup  teat  Is  not  cooaldered  conclaslre. 
and  If  required  to  do  so  the  Inspector  sball 
make  nl  least  one.  hut  no  more  than  two. 
adilllional  tests  on  the  sample  of  wire. 
If  any  of  these  tests  are  suocessful,  tbe 
material  «haii  be  passed  aa  satlaCactory  In 
this  roiiM'i'l 

Skik<tio\  or  Tk.st  Spfx-iiiKs  »>  A 
tensile,  a  torsion,  and  a  hrtid  test  --ball 
be  nuule  on  each  end  of  eaeli  pli-*  e  of  coll 
or  wire.  When  an  individiinl  roil  of  wire 
Is  to  hi'  illvldeil  Into  siiialliT  coils  to  nio-l 
s|Mi'ltil  requlrcmuuls.  It  Is  sullli-lcnt  to 
make  one  test  on  the  original  coU  and  to 
ent  and  seal  the  small  eoUa  In  Om  pres- 
ence of  the  inspector, 

DlWeXSIONS  AltD  TOtCKANCES. — 7.  (a) 

A.U  wire  for  tbte  purpose  shall  be  far- 
nlsbed  In  decimal  siaea  corresponding  to 
tbe  Anerknn  Wire  Gaga  (Brown  A 
Sharpe  gage). 


ibt  A  permissible  varlallrui  of  U.UU2  In. 
mm.  I  above  KSKe  "n  »1!  sizes  will 
be  iii-i-epled.  but  lio  who  In-  M>-<-epteil 

bavin-  II  N  arliitioii  of  more  ibaii  (iihxi.-  In. 
m.oi::  mm  i  below  gage. 

ItfaivcKY.  I'mkim;  and  Suuii.Mj  S. 
('11  Wire  ro\er.-d  by  this  sis'i-iliralloii 
shall  be  shipped  iu  coils  or  buudles 
wrap|>ed  closely  with  a  lajer  of  plain 
strung  paper  In  strips  no  le.>ss  than  :i  in. 
(7di2  ami.  i  wide  and  then  cnvertsl  with 
another  wrappliiK  of  waterpr«Mif  paper  of 
an  approved  quality. 

( b )  The  sise  and  weight  of  pueknifes  or 
coUa  shall  confona  to  the  following  anleaa 
otherwise  spcelHed  on  orders:  0.0T2  In. 
(1.'>2n  mm.t  and  larger,  mean  diameter 
of  coils  22  In.  (.'iS9  mm.  I,  minimum 
wel;;li;  of  cdl  2.*.  lb  ill  .Tl  kt.'. )  ; 
o.dtM  In.  (1.02s  nun  I  and  Ninailer,  mean 
dltttnetor  of  colls  12  iu.  (305  mm.l,  mini- 
mum wclv'ht  <if  coll  10  lb.  (4.54  kg. ». 

I\seK<Tio\  AMI  UrjKtTtoN. — !).  \  tag 
siiiii'iieil  bv  rhr  maiinfacturer  and  fliled 
In  by  t  ill'  ( .o\  enmielit  insiKi'lor  w  ith  Ink, 
sboulii;;  the  number  of  the  test  a^  per 
bis  othciiil  list  of  tests,  the  diameter  of 
the  wire,  the  breaking  strenifth,  and  lor- 
i^loii  and  bend  teats,  shall  be  attached  to 
each  coll  or  piece  of  wire  accepted  by  him 
or  by  the  salTage  board.  StKfa  tag  shall 
he  sea1o<I  on  tbe  bundle  with  a  steel  wire 
of  approved  design  ami  a  lend  seal  liear- 
ing  tbe  private  mark  of  the  inspector  do- 
ing the  work. 

dkemtail  oomposMloN  o/  atandnri  earlen 
tteeli. 
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AVIATION 


November  1.  1917 


ZiVi^Speri/iMrlMM  for  ln$ot  €«nMr 

OBXttAL— 1.  Hbx  genenil  siie«rlieatlMW. 
161,  slMll  fMnn.  Bcrordiiic  to  their  appit- 
eiUlltjr.  ■  iwrt  of  thew  «fwdfleatk>nB. 

MATtJti.M.  2.  (rt»  rr>|i]Ker  limy  be  either 
lAke  miifH-r  orlKiiiiitiiii:  <>ii  the  tK>rllicni 
lieninxiiiii  <if  MU  hi^riin,  r.  S,  A..  <>r  ii  ai:iy 
be  electrli-iilly  r»'llrie<l  i  i.|ii>f'r. 

.t«(l/Hn'y  Tlir-  i-<>|>]M-r  til  sllil|K.'S 

-hall  h^ni'  ;i  |iLii-il>  "f  ,ir  l.-a-l  H'.i.SSii  ]»er 
I't'iil.  iis  iit>t<'niiiii(-il  by  I'lri  I  i'mIx  lit'  iis.say. 

Siiiiiiiliuit  -1(1  Oiii'  Uiw.  <nko.  lilllcr.  In- 
C'l.  i«r  sliili  shall  ho  tiikcii  for  aualv 
from  ia<h  lot  of  a.t"""  ll>.  (2.2i»S  kg.)  or 
leaa,  Imt  not  more  tfaaii  10  barx.  irnkm.  bil- 
lets. iDKotfi.  or  slab*  newl  be  taken  from  n 

ImmnfATiox  and  MAuniro— 9.  All 
wire  band  cekeA.  ftlatM.  and  billets  shall  ix- 
Mtamped  with  the  mnker's  lininit  mid  fur 
rm<f  chnrce  mark.  In^iots  and  liiRot  bam 
'•hall  have  n  brand  stainjted  or  itimt  In.  Imt 
inM-d  linvo  no  fiirnn'-f  ifmrtri'  mark 

Diiums.  I'ai  KiNo.  AMI  Sinci'L -  I. 
Tlie  r4'litii  r  arniiiije  farloadi^  or  lots 

s<)  th:i'  :is  f.ir  ii-i  |Mis<iitile  cai'li  shall  I'on- 
taln  pii'^-OH  from  hut  one  furnarc  eliarce. 
In  order  to  fai  llltate  testing  by  Hi>'  iisi  r 

KefereiiwH ;  A.  S.  '1'.  M.  S|ieilOcatlon!* 

iiTi— la 


1^3—  Sitrt  ifii  ntii>tt\  for  S/w/fpr 

GKNKKAt,  -1.  The  jieneral  sinN-ltii atlons. 
IGl.  shall  form,  according  to  Uicir  apiili- 
nibiliiy,  a  imrt  of  thew  siiecitlcHiious. 

Matkmai.— 2.  (a)  Under  tbcoc  njieclfl- 
ratkma  Tliyin  xpelter— that  to,  fpeller 
made  from  ore  or  Bimlhir  raw  material  by 
n  proeeaa  of  reductloo  and  dtodllatloii  or 
by  electroliPSla  and  not  prmlWMl  from  re- 
worked metnl— Ik  recopilmil  in  An*  emdeH. 
!is  follow*: 


A. 

B.. 

r.. 
ij. 
i; 


Iril"  Ti  litil.  . 

S,.|...  tc-<l. 


I'nnH'  ^^'»•^t^rtl. 

A.  Hifili  (irade. —  I'Ih'  h|i,Ii.-r   shall  ih.i 

(■ontnin  orer: 

tAiii\ .   no; 

Intii     ,  .  O'i 

II  sliai:  li.- frof  from  ahiii  iii'iii  I  ic -nui 
of  (ho  iron,  and  <ai|iiiiu:ii  -li.iil  not 

o\i-»H-il  o  111  |,.T  i-.Mil. 

IS.  Interao'dliilc.  'I'lie  s|wlii't  »b.ill  not 
contain  oror : 

I'i't  ii'iit. 

I... I    0.20 

lr..I,      ...    OB 

<  jwiriiiurii 

It  shall  be  free  from  .■ihimiinnii  riii> 
Sinn  of  tho  h  ad,  li'oii.  ii;.|  <adinlum  shall 
not  e.\<'e<«(l  "i..""*"  [itr  eeiit, 

C.  BraM  StwelHl.-  The  x|i«>ltor  xlinll  not 
mitaln  over: 

I'tT  tl-UC. 

l-ea.l    It  00 

In.ii   <XI 

CsMlriitMln  .V) 

It  s^hall  be  free  from  ainnilnnni.  Tlio  sum 
of  the  leiiil.  Iron,  nixl  eutliniiini  «liiill  noi 
exceed  1  per  cent. 

D.  Selerted. — The  i<|it>J««*r  nIhiU  nut  con- 
tnlii  over: 

O.W 
.(H 
.75 

It  flball  be  fm?  from  aluuilntmi.  The 
Ktmi  of  Iffld.  trou,  ami  iniliiifitm  sihalt  not 
exeeed  1^  per  cwnt. 

R.  Prime  Wwiem.— The  s'|»«K««r  kIuiII 
iH>t  ranlHin  mvri 


fUm^lHff.—  it  I  due  .«lab  shall  he  tnken 
r»r  analyitlat  rnmi  mdi  lot  c»r  .'t.i:00  lb. 


(2.268  kif.  t  or  less,  but  not  more  than  lo 
slal>8  nc<^l  lie  taken  from  a  eiirload.  Saw 
ttivU  slab  coinjiletely  aeroHS  from  the  mid- 
dle of  line  loiiK  side  to  the  middle  of  the 
otli'-r  and  the  ssnvdiist  as  ihi'  samiile: 
•  •r  drill  thm-  :i  inin.  In-l.-.  al.mu'  ••■ir  .li:ii;'»- 
iL'il  of  ciK-h  shili.  imriiiu'  •  ..Mi| .a-li'lv  lliroiif;li 
and  takiiif  <".»re  to  makr  tine  drillllii.':  the 
Uolfh  .shouUI  Im-  drillitl  uk  netirly  an  \k)s»\ 
ble  nt  (he  initldle  anil  halfway  between 
either  end  and  the  middle  of  aucfa  diago- 
nals. Go  orer  tin  drillisES  or  aawlnB*  with 
n  imwerfnl  maimt^t  to  take  out  any  Iron 
wlili-li  majr  have  eome  fmrn  the  drill  or 
saw.  .ind  mix  the  samplo  thorollv'hb .  TIm- 
drill  or  fitw  nnisi  l>o  ilior«^iii(cbl>'  clettued 
IM-I'ore  use.  and  no  Iiibrioant  Nhalt  be  nmsl 
III  cltlii-r  drilliii;;  or  sawing. 

lixM rni  MioN  \Mi  Makkim.s  \ 
lirand  shall  l>e  cast  in  e.n  h  sl.ih  by  «  lili  h 
till'  maker  and  L'rade  ran  ho  idenlilied 

Uefereiii-eN :  .\.  S,  T.  .M.  S|ie«-itli-3iib>iis 
lilt— 14  revlMNl. 

:<\2  -Spteifeation^  lt>r  MMgmu$»  fironse 

<>»XKR.n..  1.  The  general  s|ic><  if5i  ailon«. 
Hil.  Khull  form,  ati^wdtiis  to  their  )i|>|ill> 
<  aliilltjr.  a  part  of  thcee  apeelUcailouK. 

MATiRtAi.— 2.  The  ebemictil  mniiHMi- 
lion  idmll  he  an  follown :  Co|i|ier,  90  to  60 
Iter  rent :  sine.  37  to  41  per  cent :  harden- 
Inir  (-oiisiiiueutx  fvvhieh  may  tnelude  lln. 
iron.  in:in;;ani'M>.  auil  aliinilniniu.  !i  jwr 
ciMit  inaxlmiini:  lead.  n.l.".  |«>r  ci'iit  maxi- 
mum. 

M \\i  1  \i  TI  lit.--;!.  I'll  Tho  iiiHlt'ilal 
must  bi'  made  from  lake  or  i  lis  troI.\  t  li 
co|i|M  r  a'-^  ordlni:  to  ilic  I.  .\.  .s.  It.  spts  ill 
rntioii  L'NL'  and  viru'in  speller  of  .\  i>r  1! 
itriKle  ae< ordliiu  to  I.  .\.  S.  It.  siMs  lticatiou 

2Na 

tb)  No  aerap  ahnll  lie  ii»eil.  c.\eept  mcti 
rift  uiajr  acewuulate  In  the  mauufnciurer'x 
plants  from  material  of  the  same  •'omim- 
sltlon  nnd  nf  their  own  makCL 

Workmanship  akd  FlKlsn.— I     •  asi 

liters  nnist  bp  I  isreneous  and  free  fnnn 

s|irinka«e  c  rai  ks,  s|»iiisy  s|kiIs.  blowliob-. 
and  for('i;:ii  matter.  .\ny  lasllims  devcl 
opiiiu'  ilcfi'.  ts  ill  ma<  biniiij;  iiiiist  lie  ri' 
lilriicil  by  The  niannfai-tiirer  Thi-  fill. 
n.-lLl.l  n(  ii'al.'l-ial  III  tlie  "rl-'l>i.il  .M-rhi;.- 
must  l«'  rciiiiiied  by  llic  pun  lia^i  i  '"i 
eaeh  repliie<'nielil. 

I'lIVKllM.    I'ROl'CKI  IH-S    AND   TlSlK.  —  .">. 

.Maiisanesc  bvaize  castinKs  8h«ll  have  the 
followiim  ph.\s|.-al  pro|K?rtie«:  MInlinnni 
tenalte  KtreiiKih.  TO.MK)  pounds  iter  »|.  In. 
(40.21  k(;./iuiii.') ;  minimum  yield  point. 
.'!0.000  iMJiiuda  per  aq.  in,  (2t06  kfr/mm.*) ; 
■nitiluuiiii  eloniiatloo,  15  per  cent  In  2  In. 
(.■VLS  inin.>. 

Ski.kition  (IK  Tk-st  SprciMKN. — (!.  (a) 
The  test  bars  shall  be  last  either  on  the 
eastitn;.  If  the  sl/.e  wH'  is'Viini.  "r  on  the 
tMitloiii  of  a  .'Ml),  sipiar.-  Icsl  I.I.h  k  sillll- 
ri(.r:lis  loiiL-  lo  a '  '  oi  1 1  ]  1 1 1  h  1  a  I  ( •  (hi-  test  bar. 
I 'hills  shall  ui'i  1.1'  allowiMl  in  i.issini;  the 
test  bar. 

(til  The  teHt  Utrs  nuil  eaBlhig  hIiuII  liavc 
iiie  heat  iiumber  caat  or  stamped  on  ili< 
pieces. 

(e)  At  kaat  tiro  teat  ban  shall  be  e»Ki 
from  eaeh  beat. 

(d)  One  test  shall  he  made  to  repre^^oni 
each  bent,  but  In  ease  of  a  ttaw  in  the 
bar  or  .i  break  oiilfdde  of  tlio  middh'  third 
of  tin-  ^.lui'  lenu'th.  further  tc-rs  may  lie 
iii.-nb'  on  I'Xtra  tost  pii'.  cs        ;ir  i'.  i.l.' 1  !.ii' 

In  tlie  fo|'(".;.ii  ii;;  I  1.1  l  ii-'l'::  |  ill, 

|l|MIN»loNs    AMI    'l'ol.».H.4.\t  t,s.-.-7.  .VII 

.  .I'liiiirs  iiinsi  ii,.  inie  to  pattern  with  cor 

rts  t  ly  I  "lai  i'il  oiires. 

(\ /    Si>i'iifi(nlionf  for  \iinil  lirii\^  or 

Kquiyalvnl    illoy  llnr\ 
4t»M:KAl.. —  1.  The  Keiiemi  s|KH'iti<-a1  b>us. 
1(>1  shall  fnnn,  aettmlins  to  their  np|>ll- 


I'Mliillly.  a  pjirt  'if  lln-we  siieoltinitlons. 

I'SK. — The  m.-itt-riai  reipiireil  utiik-r 
this  s[ic-ili(-!!tinn  is  iritnided  iirlnijirHy  for 
alridalie  tiii-iibu«M.'  liaii'-N. 

MATCKIAt..  The  I'heinbiil  <<oni|N»i 

(ion  shall  be  an  follnwM: 


I  ajilM'f 
Tsn 
I  ron, 

Ziiip. 


»  to  t.i 

o.  I-,; 
i>  :o 

Krm&ithier 


Mam  TAi  Tint.    I,     i«i    The  material 
must  be  made  from  lake  or  eleot filytli 
"Upper  aoiDrdin;;  lo  (be  I.  \   S.  !'■   -|'<s  i 
111  ations  I'M',  utid  virgin  spelter  of  A  or  H 
unole  ai  i'ordini;  tO  the  I.  A.  &  B.  iqiecltt' 
i-iiioii  'JN';i 

•  ''1  N'l  "'  lap  shall  be  usid.  oM  ept  siH'li 
as  may  ao  umnlate  at  the  iniiiiufuetiirer'« 
plants  from  ninterial  of  tlie  aame  COmpOSl- 
tiou  and  of  their  own  make. 

WoaKHAKsntr  axd  Kikisb.— &  All  ban 
are  to  be  sound,  straight,  free  from  VBaks. 
laps,  cracks,  twlata,  nniinin  and  damaged 
ends,  and  are  to  bare  a  workmanlike 
flDlsh. 

PHVairAI.  rKOPKSTIES  and  Testm  :   /  ( I, 

M«  raff.— «.  (s)  Rods  from  )4  in-  K<iX> 
mm.)  to  1  In.  (SS.4  mm.)  Indualvc,  shall 
liave — 


Kllecnuna 

•^iwrc  Per 
luUuBwler.  ocbt. 
47.10 
3I.S4 


•qiwrr 

.Miniiiiiiiu  t.'niiileMN>B|lli  67.000 
MinuMtiiii  >lrld  poiM...  .  UiOOO 
t.loQ^atiuD  m  2  ' 

(40J»,nnB.)... 
IteduMkMeli 
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JlMMriMjp  reef.— (b)  The  voda  ataall  atand 
hefatK  bettt,  COM.  tbrougb  aa  angle  of  iai» 
diic.  and  to  a  radlns  eqnal  to  Cbs  ^mater 
of  tbe  rod  witbont  fmctarsL 

siritiu  rw(.— (c)  The  rod  sball  Maiul 
nil  imiiii'i'sioit  In  iin  n<|ueou8  solution  con> 
t.iinInK  lt«>  crams  of  mercurons  niirate 
and  i:!  oil.  i.'tii.  of  1.42  8|M>cldc  graritjr  nit- 
ri<  ai  Ul  i»er  IKer  for  i.~>  mlaotes  withoin 
orai'kiiig. 

StcruiM  of  Tkst  SpKriMKXe. — 7.  i<i> 
I'.jirs  shall  b<>  i;roii)ted  Inio  lotfi  of  not  moi''- 
ihaii  -"ill  Tbri'e  tfst  |ibs  es.  one  for  o:i<  )i 
■  ii  111'-  ab.ne  tests,  «ll!  l>e  cut  from  a  bar 
s.  liHli'i!  by  llii>  liis|witor  from  e:i<h  lot  or 
fraeiion  i  lions >f. 

('i|  Tb«'  i..'iti|:i!-_' lojit  bar  will  Iw  full 
size. 

I  f  I  The  SI  l  a  ill  li'st  bar  will  be  :i!  !o.i-i 

r_'   ill     i:iO),S   IHlii.l    joll;^.   of   full    -i/r.  all'l 

Nliail  lie  (aUen  without  bendlna.  spriiuiiiL:. 
polishing,  or  any  other  preimniilon  what 
ever.    At  least  0  In.  (22a(>  mm.)  of  tbt- 
lengtb  of  this  bar  shall  be  Immersed  In 
(he  solution. 

I>iME!taiONs  AND  Toi,rR,\ .vcrs. — 8L  Bods 
shall  not  vary  iu  diameter  more  than  tbe 
foilowliiK  amounts:  I'p  to  and  Including  ^ 
in.  iD.rs'i  mm.),  plua  or  luinus  0.(X)15  in. 
(<i.o.'!.S  mm.);  from  ^s  )■■■  <!>.53  mm.)  to 
and  liK'ludinK  1  in.  t'j.'>.4  mm.),  plns  or 
niimis  (i.<Hi:!«»  In.  (ti.iiTti  mm.). 

iMIumV.    I'AfKI.Ml,    AND    SHIPPIMi;. — I'. 

I  Ii  I  U'uls  and  bars  when  ordered  to  aii.\ 
leiiK'tli  will  be  furnished  In  stm^k  len;:tlis 
niile.st)  it  is  Hiieeilieally  ru<|ulreil  that 
lengtbe  be  exact. 

(ft)  Stock  lengths  will  be  as  follows: 
When  ordered  In  jS-ft.  (&06  m.)  iem^hii. 
nn  lemrtha  len;  than  8  ft.  (2.44  m.)  ;  when 
I'l'liTi'd  In  III  ft.  I  no,-,  m.\  lenirdis,  no 
ii  I  .'ihs  loss  ih;iu  8  ft.  12.44  m.)  ;  when  or- 
iIi'IihI  In  s  II,  I'j. I  J  Ul.)  lotiKlhs.  no  lenjrth« 
loss  than  •>  It   1  l.V.  ni.l  ;  when  ordensl  In 

I"'  It.  I  l.V;  111  i  lrli;;llis.  no  loii-.'tbs  less  lliJiu 

1  ti.  I  I.L'l' m.  I. 

I'  >  When  itrilonsl  ii>  rlu-  l.-icilis  L;ivo:i 
ah.'Vo.  till'  Wfiirlil  of  IriiL'iiis  loss  th:i-i 
ieiiKtli  ordereil  Nlnili  not  eXeiH^l  4<>  i>er  eciil 
of  any  one  shipment. 
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Aeronautici  fl-oniloni,  Scpl.  12,  1917 
Aircraft  Losses  in  August. — The  lollowiug  are  the  official 
tigures  relative  to  aircraft  losses  iu  August: 


German  machines  destroye<l  by  British   120 

Qerman  machines  driven  down  by  British   104 

German  machines  destroywl  by  Fn-neh   (iO 

German  machines  driven  down  by  French   22 

German  machines  destroyed  by  Belgians   8 

British  moi-hincs  missing   94 

Allied  msuhines  claimed  by  Germany   168 


la  addition,  a  Zeppelin  was  destroyed  in  the  North  Sea  off 
the  coast  of  Jutland.  It  is  to  be  noted  that  the  French  reports 
are  incomplete,  as  on  one  day  they  claim  the  destruction  of 
several  German  max-hines.  Taking  only  definite  figures,  it 
appears  that  during  August  the  Allies  wholly  destroyeil  at  i 
least  198  Gennan  machines  on  the  Westeni  front,  while  the 
enemy  himself  only  claims  to  have  accounted  for  168  Allied 
airplanes. 

Aeronautics  (London),  Sept.  19,  1917 
The  Direct  Lift  Machine.  By  H.  F.  Smalman-Smith.— As- 
suming that  a  direct  lift  machine  is  today  not  merely  meirhan- 
ioally  [lossible,  but  capable  of  production  in  practical  form, 
one  may  embody  in  brief  some  general  idea  of  what  would 
constitute  a  practical  helicopter. 

It  would  poss<>ss  the  ability  to  rise  vertically  from  the 
ground  and  to  descend  thereto  likewise.  It  must  further  be 
stcerable  and  capable  of  horizontal  motion  at  a  moderate 
speed,  at  least.  Its  climbing  capacity  must  equal  or  e.\eeed 
that  of  the  airplane;  likewise,  its  ability  to  carr>-  weight. 
Finally,  it  must  include  some  reliable  means  of  gliding  down 
in  safety  in  case  of  engine  failure. 

(jiven  such  a  machine,  it  would  appear  to  possess  the  fol- 
lowing leading  advantages ;  (1)  It  could  rise  from  or  descend 
to  level  areas  little  larger  than  that  included  in  its  circumfer- 
ence; (2)  it  could  remain  poised  over  a  particular  s|M>t.  In 
other  things  it  wo\ild  s4'eni  to  be  markedly  inferior  to  the 
airplane. 

Its  application  and  value  from  the  military  point  of  view 
appear  to  be  several.  A  helicopter  might  be  ma4le  to  ser\'e 
ever)'  purpose  achieved  by  a  kite-balloon,  while  displaying  the 
additional  advantages  of  Iwing  indepemlenl  of  control  from 
the  ground,  of  being  able  to  maneuver  vertically  or  horizon- 
tally under  its  own  power,  and  of  presenting  an  infinitely 
■midler  target.  It  would  also  require  the  services  of  a  mucii 
smaller  personnel  and  have  the  further  advantage  of  being 
free  from  delays  caused  by  inflation. 

For  patrol  work  um'h  appear  limited,  although  a  heli- 
copter might  be  employed  as  a  night  patrol  machine  in  con- 
nection with  the  defense  of  cities  or  be  used  for  reconnaissance 
work  with  armies  operating  in  n  rocky  country  where  no  air- 
plane could  rise  or  descend  in  safety. 

In  connection  with  naval  operations,  a  helicopter  might  be 
used  to  advantage  for  observation  purposes  from  aboard  ship 
at  times  when  the  launching  of  a  seaplane  might  be  attended 
with  considerable  risk. 

Flifsht  ll.oniloni,  Scplcmber  27,  1917 

Musical  Soitnti  of  Aircraft  Kntjiues. — ,Sonie  obscrvei's  of 
enemy  aircraft  raids  have  ])ointed  out  that  Gotha  aiqdanes 
"drone"  on  the  note  A  tlat,  while  British  machines  pn-fer  K 
and  F.  In  doing  so  they  have  overl<xike<l  an  important  point 
when  sugg<"sting  that  anyone  with  the  .sen.s*-  of  ab.solute  pitch 
should  have  no  difficulty  in  identifying  hostile  raiders  by 
their  sound. 

The  pitch  of  a  sound  depends  on  the  number  of  vibrations 
reaching  the  ear  in  a  given  time,  and  the  number  varies 
according  as  to  whether  the  source  of  the  soun<l  is  moving 
toward  or  away  from  the  listener.  Gi\en  a  Gotha  llyinjr  at 
100  m.p.h.,  its  A  Hat  could  vary  as  much  as  a  jH'rfect  fourth, 
which  is  more  than  the  dilTen-nee  between  it  and  the  British 
machines'  E  and  F. 

If  an  e.vprcss  train  .sounds  its  whistle  while  approaching  and 
passing  through  a  station,  the  pitch  of  the  whistle,  though 
actually  the  same  all  the  time,  will  appear  to  rise  .ns  the  train 
comes  into  the  station  and  fall  as  it  paivses  out.  In  the  first 
case  the  sound  waves  reach  the  ear  more  fre(|uently,  as  the 
source  is  approaching,  and  in  the  seeoml  less  frequently  as  the 
source  is  retreating.    It  would  He  the  same  with  Gotha's  A 
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flat,  if  it  is  always  that  note,  wluilever  the  speed  ol  the 
uiaehine,  which  is  highly  imiirobable. 

t'liuhl  (London),  Orlober  I.  1917 

iiermaiiii  ami  the  Air. — At  a  recent  meeting  of  the  Gennan 
.Vcrial  League,  the  treasurer.  Lieutenant  Bothe,  made  a  report 
whi<'h  appears  to  repn'sent  ipiite  accunitely  the  views  and 
beliefs  of  that  very  large  section  of  the  Gennan  people  which 
tliinks  iUu-ad  and  is  convineeil  that  air  power  will  decide  the 
future  of  empires. 

He  first  gave  a  very  clear  and  comprehensive  survey  ot  the 
ItrejHMit  position  of  aeniruiutit's  in  Gcnuany,  claiming  that  the 
(iertnans  hail  now  really  obtained  the  supremacy  of  the  air  on 
till-  \V*-stern   Front  as  on  other  fronts,  though  he  had  to 


Al.B.\TROS  D.  Ill  FliJHTKHS 
lUrlorinl  /•r<««  Hrilinh  ftglrM  I'lioluttraph 

acknowledge  that  at  the  time  of  the  great  Somme  otfensive  the 
nll^ster^'  in  the  air  In-longed  to  the  British  and  Fmich. 

This  le<l  to  a  reawakening  in  CJenuan  military  circles  and 
to  a  redoubling  of  their  efforts  to  regain  that  supremacy,  and 
no  stones  were  left  untunie<l  until  that  object  had  been  suc- 
cessfully attained. 

The  Germans  had  now  left  their  adversaries  far  behind, 
both  in  the  number  and  quality  of  the  aircraft  being  turned 
out,  as  the  English  were  learning  to  their  cost. 

I^ieulenanl  Bothe  then  dealt  at  some  length  with  the  position 
of  military  aeronauti*-*  after  the  jiresent  war.  He  foretold 
that  on  the  cessation  of  the  pn>.si'nl  hostilities  all  the  nations 
wouUI  at  once  proceed  to  build  up  an  impenetrable  series  of 
modem  defensive  works,  extending  sevend  miles  l)ebind  their 
frontiers,  and  which  it  would  be  Iwyond  the  power  of  human 
beings  to  break  through,  except  by  the  aerial  nnn. 

In  future  wars  it  would  be  neecssary  to  invade  the  enemy's 
territories  by  means  of  tens  of  thousands  of  airplanes,  which 
by  dropping  hundreds  of  tons  of  explosives  would  destroy  all 
inilustrial  works,  transport  routes,  etc,  and  thus  delay  the 
a<lvancc  of  the  troops  aud  impede  preparations  for  offence  or 
defence. 

The  war  would  be  won  within  the  first  few  days  of  the 
declaration  of  hostilities  by  the  Power  or  Powers  which  were 
thus  aide  to  throw  in  the  largest  weight  of  aerial  "  friglif- 
fidness"  and  thereby  paralyze  the  fighting  efficiency  of  its 
o)>piinent.s,  before  even  a  battle  had  been  fought  or  a  campaign 
0))ened. 

When-,  it  may  be  a.sked.  are  to  be  found  the  pilots  to  innii 
these  lens  of  thousands  of  airplanes  ?  This  would  be  one  of 
the  chief  duties  of  the  flerman  Aerial  League,  an  institution 
which  was  daily  growing  in  importance  and  influence. 

By  suitable  courses  of  training  at  ainlromes  ami  in  the 
workshops.  Ihe  y<iulh  of  the  ciaiiitry  would  be  prepnn^l  for 
later  serxMcc  in  the  Flying  Corps. 
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AVIATION 


1.  1917 


Air  Haiti  J'recauiions.—The  Police  ComnjMknwr  9t  London 
baa  iaaued,  for  the  KoitUmce  of  the  pnbli^  a  aat  of  toIm  to  he 
obmrved  in  ease  of  a  hoatUe  aircraft  nid.  Jn  new  cf  tlw 


poaaibiUty  of  Genaaiiy  devalopiiig  anboMfdUe  tf  rlf*f 
rieza  fram  wfaieh  AmaiieaD  ahraaa  nqght  ba  bomba^  it  ai 
intaiaating  to  rcvi«ip  ben  tbeae  nika> 


Do  not  pay  heed  to  tnciv  mmon  of  a  raid,  bat  aa  aoon  aa 

you  know,  whether  from  a  public  warning  or  from  the  anti- 
airpraft  guns  coming  into  action,  or  from  the  explosion  of 
bombs,  that  an  attack  ia  mumiiMiit  or  baa  bagniif  taka  the  beat 

«sovcr  near  at  hand. 

Do  not  \v:iit  till  you  see  the  aircraft  nearly  overhead  or 
hear  thi'  >  \|ilu!iioij  ol  u  buuih  near  you.  You  <  uunot  ti  ll  liuu 
ticar  the  next  bomb  may  fall,  csiici'ially  at  nii;li(,  iimi  apart 
trum  the  lianfjer  from  bombs,  t  laL'imiits  ot  shells  may  tall  a 
hiiig  way  froiJi  the  v''iiiih.  To  sla\  in  ;lii'  open  involvw  IMadlcaa 
risk,  even  if  tln'  ;ii(ju'l<  -^lu-ms  a  ]<i\.^:  ua\  <itT. 

If  you  an-'  ji.  ■)  ^'o  uitn  ihi'  i,rarf-sl  available  Unild- 

itig.  A  dtKirwin  i..r  o])i'ii  an-!i\va\,  llimiixli  lu  ttcr  lliaii  reuiain- 
iiifj  in  the  o]ieii.  is  not  t'ood  <  ii\ei-.  as  it  arVorils  little  jirotaetioil 
against  fru^iiicntM  ul  a  lioiiili  ('.\pliMiin>;  un  the  (;round. 

If  bombs  are  being  dropjied  and  there  is  no  building  near, 
it  is  better  to  lie  down  on  the  gruunii  in  the  beat  ditch  or  hole 
you  can  find  ne«r  at  hand,  or  behind  a  BtrOQg  wall  Or  tcaa, 
than  to  remain  standing  in  the  open. 

If  yon  an  in  a  building  on  the  top  floor,  go  downalaka, 
where  you  will  have  the  beat  available  oover  overiteadf  aToid- 
ing  elevator  oiteninga,  opan  atairwaya  and  parta  of  the  bnild- 
ing  under  akyl^ghta. 

JDo  net  loolt  out  of  windows,  but  keep  in  a  part  uf  a  room 
or  paaaage  where  yon  will  be  oat  of  the  line  of  franaenta  of 
metal  or  dd>ria,  wbidi  may  eater  by  a  window  or  ooor  if  a 
bomb  aheold  comode  eataiMb 

Do  not  ennra  in  a  baaanuut  wifli  oidy  a  ain^  naaiia  of 
exit.  Tlw  fumes  ffOD  all  bontba  8i»  injwioaa  if  breathed  in 
any  quantity,  and  it  is  adTiaafale  to  have  a  aeoond  nuaaa  of 
exit  in  caee  fumes  should  enter,  or  a  gas  pipe  be  broisen,  or 
rapid  escape  be  ncoessary  for  any  other  reason. 

Water  is  far  the  best  extinguisher  for  general  use  a^ainat 
(ires  eauscKl  by  incendiary  bombs,  and  should  be  applied  aa 
promptly  as  possible.  K>  i  p  i  supply  of  water  ready  in  buck- 
vU  or  cans,  some  un  cut  li  tlm  ii ,  if  possiblr.  See  that  they  are 
kept  tilled. 

A  Kupply  of  fine  dry  sami  ur  soil  may  be  Icept  ready  in 
pails  or  s«'Uttle8,  in  addition  to  water,  enpeeially  wlien'  tliere 
arc  inthimmable  litpiids  which  initjlit  be  set  ali^'lit.  See  that 
the  sand  or  .^dil  ili  es  nni  eake. 

It'  the  gas  IS  turned  otT  at  the  meter,  s<'e  that  ail  burners 
are  turned  otT  as  well:  otherwise  there  will  he  seriooa  liA  of 
tire  or  e.\plosion  when  the  gas  is  turned  on  again. 

Be  careful  not  to  breathe  fumes  given  off  by  bombs.  Do 
not  go  near  where  any  bomb  has  fallen  unless  it  is  neeeaaary 
to  do  so  for  rescue  purposes  or  to  extinguish  a  flM»  Or  unless 
yon  are  sure  all  fumes  bare  cleared  away. 

If  a  bomb  falla  near  you,  get  away  from  the  place  where  it 
has  fallen  as  qalckly  as  possible,  and  keep  away  until  the  air 
has  cleared.  If  you  are  indoon  and  fumes  have  entered  the 
building,  go  out  into  the  open  away  from  where  the  bomb  has 
fallen,  and  if  the  raid  is  not  over,  find  other  shelter. 

While  good  cover  ia  the  point  of  most  importuiee,  ehooae, 
if  yon  can,  rooma,  eonridon,  ete.,  wfaera  in  addition  to  eovw 
overiiead  there  are  alternative  moans  of  exit,  ao  that  if  fninee 
ahonld  enter  from  one  diieetion  you  may  be  able  to  eaeape  the 
ether  way. 

nybtg  (Leodoal,  Seplember  26,  1917 

Aero  Engime  Futb. — ^Ibe  ideal  foel  for  intenial  oambustion 
enginea  would  be  one  haviiM^  an  antivdy  honogeneous  eom- 
poaitlon  with  a  eoostant  boilu>|;  point  and  unvarying  density 
at  that  boiling  point;  but  gasoline  does  not  aliain  this  perfec- 
tion, for  when  subjected  to  a  gradual  increasing  temperature 
the  fuel  steadily  loses  in  volume  and  increases  in  specilie  grav- 
ity until  the  temperature  corres)>onding  to  the  Iwiling  point 
ot  its  heavieat  put  ia  attained  when  it  ia  coinpletdy  evapo- 
rated. 

Tlie  supply  of  irasoline  has  nmv  as~.i;nied  a  po»;l:(iri  of  f;ieat 
l«i|H)i  ta;iee  It:  all  eiiuiil  rii'>.  It  i.i  c^isential  lor  ihe  cuuiuiereiiil 
future  ot'  llie  airjilani'  ttiat  there  shall  he  a  plentiful  SUjiply 
of  this  fuel  at  reasmiahle  pm  es,  ami  i'  is  t;enurally  rei'Ogni/x'd 
that  the  enonnou-^'.  im  naseil  iieriiat.<i  ean  only  be  met  by 
either  a  greater  production  or  by  iitereaaing  the  specifie  grav- 


ity of  the  gasoline  in  order  to  obtain  a  greater  proportion 
front  the  emde  oila  whan  refining.  It  ia  quite  possible  that 
1^  the  kttar  inetiMid  double  the  praaent  available  supply  may 
be  obtained  if  the  maximiun  boiling  point  of  the  fmd  ean  be 
ineieaaed  to  over  300  itg.',  but  thia  ean  only  follow  aodi  ^ 

Srovements  in  the  deaigD  of  aero  enginea  as  iriU  aUew  ^  • 
eavy  fuel  being  need.  It  ia  donbtfolwlieanr  the  prodaetMu 
of  the  present  grades  of  gasoline  from  existing  OT  BOW  wdla 
can  be  incrtMuied  to  an  appreciable  extent,  and  it  haa  been  ang- 
gestetl  that  this  supply  can  be  augmented  by  eondensing  the 
natural  gas  obtained  at  the  oil  fields.  It  has,  however,  been 
>liowii  lliat  even  if  this  were  lionc  in  all  parts  of  the  world. 
lh<-  total  yield  ot  |.'asi.!ine  woulii  or.ly  he  about  five  per  cent 
lU'ire. 

Various  snhslilules  lor  ;;asolnje  liaie  lieeu  propose-l  during 
ifje  past  tew  ve.u--.  and  proh.-ihly  benzol  is  the  liest  knowu  of 
these,  u;*  Ijcfim  the  war  it  was  heeoiiiiiiL;  exti-nsiv elv  used  for 
motor-cars. 

Bcn/.ol  is  not  a  <icliinte  <  i.UilHJUnd,  as  it  is  a  iiii.\t',iie  ot  the 
hydro-carbons  ben/.iiie,  Im1>ii  k  .  .\  /ylene.  eaeh  of  which  t  an 
1m'  obtained  pure,  so  that  the  i  onnuiTeial  luel  is  mure  homo 
gcucous  than  ordinary  gasoline.  The  speeirte  jriiivity  of  eriulc 
heii/.ol  i<  apjiroximately  0.9,  and  that  ot  the  commercial  ;iie! 
supplied  for  engines  about  0.88, 

Benzol  IS  a  very  inflammable  oil,  and  the  v)t|M.vi^at:on  jioint 
occurs  just  a  Utue  later  than  Uiat  of  die  b<  .i  .er  ;.:rades  of 
gasoline,  but  its  range  is  much  narrower;  also  from  com- 
parative tests  with  this  fuel  and  gasoline  with  motor-cars  it 
has  been  found  that  on  increased  mileage  is  obtained!  per  gal- 
lon, althougli  the  ealoritic  value  of  beaaol  is  only  17,250  British 
thermal  onita  per  pound.  The  greater  denai^  is  due  to  the 
oil  being  liah  in  eatboo  and  eontaining  a  leaner  amount  of 
hydrogen,  and  Ada  iii^  percentage  of  earben  makes  it  eqia- 
eially  snmUe  tot  nuxiug  with  another  gaaoline  anbatiiBti^ 
aleohol,  the  resulting  mixture  fonnin^  a  most  suitaUa  bone- 
prod  ucc<l  fuel  for  motor-ears  and  air  engine^  wMrh  eeuld 
ultinmiely  be  obtained  in  sufficient  quantity  to  make  this 
couutiy  inilepcnilent  of  gasoline. 

A  gasoline  carburetor  can  be  used  in  the  ordinary  way  for 
carbureting  air  with  benzol,  but  the  carburetor  jet  has  to  be 
corrected  in  height  or  ilie  t'oat  adjust<Ml  to  allow  the  heavier 
fuel  to  stand  at  the  cornM-t  level  in  the  jet,  and  a  slightly  bet- 
ter supply  of  air  is  reiiuired  owing  to  Ilie  fuel  containiu? 
mi>re  carl)on.  The  grad<'  ol  this  fuel  suitable  tor  engines  u 
Usually  known  as  "90  jier  cent  HeiivMl."  so  called  bei-ausc  this 
percentage  will  distil  out  at  a  temperature  below  the  boiling 
point  of  water. 

Flying  (London),  Oriober  17,  1917 
Aeron(i,U\cnl  TermiuiAogt/.—X  repr(«cntative  committee  of 
the  Aeronautical  Swiety  of  tlreat  Hritain  w  now  taking  in 
hand  the  putting  into  sliape  ot  the  tcchmeal  terminology  of 
aeronautics.  The  work  being  ot  c-onsiderable  magnitude,  the 
full  n>sult.s  of  the  labors  ot  the  <  ommittee  will  not  appear  for 
many  inontlis,  hut  it  is  uiKlersloo,!  th;ii  ]iri'liminary 
dctiiiitions  will  be  ilealf  witli  quickly  m  onler  to  clear  the 
ground  and  relieve  existint;  anomalies  that  cauw  eor.liision. 
(This  work  wiil  undoubtedly  prove  a  valuable  nddilion  1o  the 
elementary  terminology  the  .\eronnutieal  Soeieiy  published 
shortlv  before  the  outbreak  of  the  war.  The  terms  adopted 
tlien'in  are  now  uaed  in  meat  Bn^iah  and  Aneriean  tot- 
books.— Eorroa). 

Air  Work  m  StpUmher.—VM  aoeomuanying  oomparativa 
table  diowa  (be  total  number  of  aiiplanea  and  aeaplaaei 
brought  or  driven  down  on  die  Weateni  front  during  five 
monnia: 

Ma>   SI 

June   '  •  ill 

luly  <S 

Ausurt^  38? 

ScptMibcr  

Out  of  Ae  total  for  September,  the  Allies,  awarding  to 

Qennan  claims,  lost  242  maehinea  and  the  Qannans  lost  482. 

The  detailed  reports  for  Septemlwr  are: 

l!l;nl8H  RsroaTs 

Ku.-.li',    in  e  ■.   M.nulil    d.wn  ,  ,   14j 

Ki  .  riL'.  .  .Ii-r..  ii  >X«v.n   142 

Knt'-'-li   riiKilijrr-'     Illi^>tIl^.-  ••.....••.•.•*.•.-.•..*...  lis 

I'^iKM'H  Rcposra 

Ktieaij'  DiacUlueii  bruuxlit  <l<>wn   M 

SDCsur  macaine*  Ortven  down   T| 

iiemy  talloom  bmusBt  iiown  ,   t 

.\llicd  in.-icb:nos  lirought  <lewD   Zei 

(ieriuaii  uiaeblnes  ailinlttcfUy  tost  ...•..•...•.•.■>■.....■.  I 

Allied  baUooM  t^ronclit  dgwn   • 
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News  of  the  Fortnight 


Aircraft  Board  Appointments 

Naval  and  military  members  ul  iht-  Ain-ralt  [{oard,  about 
to  be  reorganized  under  a  law  giving:  it  legal  Ktutus,  were  an- 
nounced on  Oel.  26  by  Secretaries  Daniels  ami  Baker.  Presi- 
dent Wilson  is  to  name  a  civilian  cliairman  an<l  two  other 
civilian  nieinhers. 

All  of  the  service  representatives  appointed  except.  Lieut. 
Conunandcr  Arthur  K.  Atkins,  of  the  Navy,  are  members  of 
the  present  board.  They  are:  Navy,  Rear  Adminil  David  W. 
Taylor  and  Cajit.  H.  E.  Irwin;  Army,  Maj.  (Jen.  (reorge  <l. 
Squier,  Col.  E.  A.  Deeds  and  Col.  R.  L.  Montgomery. 

Powerful  Airplanes  Are  Planned 

The  day  of  tiirilliii^'  air  ducts  between  individual  aviutor< 
over  the  (igbiing  lines  in  Europe  appears  to  be  passing.  Both 
oflicial  and  unollicial  adviceti  recently  have  shown  increasing 
use  of  heavier  machines  with  greater  armament,  and  tlic  de- 
velopment of  air  machines  appears  to  be  paralleling  closely 
the  development  of  Mghting  ships. 

There  are  indications  that  amendment  already  has  been 
necessary  in  the  program  for  creating  the  huge  air  fleets  pro- 
vide<l  for  by  Congress.  While  there  will  be  no  lack  4if  .small 
fighting  airplanes,  it  is  probable  that  streets  is  being  laid  now 
on  the  bombing  craft  and  upon  increasing  the  s)><-ed  of  tbes«> 
heavier  machines  ami  giving  theui  adeijuate  armament.  Already 
plans  are  maturing  for  powerful  airplanes,  it  is  understiMHl. 

There  have  been  rumors  of  great  Qennan  aircraft  s<ion  to 
nuikc  their  appeunince.  and  oflicials  belic\'e  tluit  the  Germans 
are  impressed  with  tlic  de.sirnbility  of  substituting  heavier  ma- 
chines in  which  fighting  power  takes  the  place  of  8pee<l. 

The  production  of  training  machines,  it  is  understood,  is  the 
only  element  of  the  aircraft  program  which  is  lagging  behind 
schedule. 

New  supply  sources  for  the  training  macliincii  are  shortly 
to  begin  deliveries.  That  will  increaiie  tlie  output,  and  the 
first  of  the  year  probably  will  see  the  entire  program  abreast 
or  ahead  of  its  scheilule.  In  the  meantime  there  has  been  little 
delay  in  the  training  of  aviators  uJid  many  already  have  been 
sent  abroad  after  preliminary  instruction  to  get  proper  flying 
experience. 

Orvillc  Wright  Honored 
On-ille  Wright  was  himoreil  on  Oct.  27  by  Ix)rd  NorthclifTe, 
head  of  the  British  War  Commission  to  the  United  States,  wiio 
decorated  him  with  the  Royal  Albert  Medal.  The  medal  was 
presented  by  the  Royal  Society  of  the  Arts  of  England,  which 
awards  a  medal  eacli  year  to  some  one  prominent  in  liie  arts 
and  sciences  of  the  world. 


New  Balloon  Altitude  Record 

Ai'conliiig  to  the  geographical  institute  at  Pavia,  Italy,  tJie 
iiighe-st  altitude  so  far  reached  by  any  balloon  was  ltl5,0(M)  ft., 
or  slightly  over  eigiite«'n  miles  above  sea  level;  and  1<H,082  ft. 
above  aciual  gnmnd.  The  balloon  was  of  rubber  and  was 
tilltsl  with  hydrogen  gas. 

The  aciual  di.ntance  traversed  mea-sured  ll(>,Ot54  ft.  At  a 
height  of  5!l,l!1l>  ft.  the  temperature  fell  to  minus  -i.i  deg.  and 
nmintaincd  that  tigure  all  the  balance  of  the  way  up,  with 
only  slight  variation. 

The  nv'iatiir,  (iiiu-omo  Piccolo,  was  compelled  to  utilize  his 
oxy;;en  itihalutor  after  he  reached  the  heiglit  of  two  miles,  and 
reached  ground  in  a  collapsed  condition  nevertheless. 

Prof.  Perick-s  (laiubia,  in  the  Annali  <ii  rfhcio,  t^tates  that 
the  henetits  to  science  from  thai  at>ccnt  were  incalculable,  as 
it  proved  mainly  two  tilings:  tlmt  tlie  nssurnption  of  a  fifimi- 
niile  atmosphere  al>ovc  the  ground  is  errone<nis,  and  that  the 
theory  of  ether  outside  of  that  limit  is  not  admissible,  "  if 
it  does  n<it  altogether  do  away  with  the  ether  theory  at  any 
height."  The  word  "  ether  "  has  been  formed  to  express  the 
medium  for  light  Ijeyond  the  assumeil  atniospliere. 

This  ascent  established  beyond  peradveuture  that  the  me- 
dium is  uniform  after  the  height  of  alxiul  r)(),lMHI  ii.  was 
reache  I.  If  the  atmospheric  consistency  remains  the  same 
55.0IM»  ft.  after  that  altitu<le,  the  a.ssuniption  ihnl  it  will  re- 
main tile  same  further  up  reaches  the  dignity  of  a  pre- 
sumption. 

To  Make  a  Pictorial  History  of  War 

The  Photograph  Division  of  the  Signal  Corj^s  has  l>een 
formally  designated  aa  the  bureau  which  will  obtain  the  ne«-es- 
sary  photographs  to  form  a  pictorial  history  of  the  "  War  of 
1017,"  as  the  {jresent  «ronflict  is  specifically  tenned  in  the  onlers 
relating  to  this  new  ventun*.  The  detail  of  ••oniniissioned 
otllccnf  and  men  to  handle  the  photographic  work  is  author- 
ize<l  from  each  division.  These  men  will  l)e  attached  to  the 
Signal  Corps  units  assigned  to  the  army  division.  Regimental 
and  separate  organization  commanders  have  In-eii  iustruct4>d 
to  submit  the  names  of  men,  qualified  to  fill  the  above  posi- 
tions, who  desire  to  lie  transferretl  to  the  Signal  Corps. 

An  Airplane  Material  Couriie 

Training  students  as  inspectors  of  airplane  material  is  the 
latest  war-time  addition  to  the  curriculum  of  the  Pennsylvania 
State  College.  Prof.  George  K.  Green,  of  the  Department  of 
Forestry,  has  starteil  a  class  of  twenty  men  in  wood  twh- 
nology.  They  will  study  the  structure,  strength  and  durubility 
of  spruce  and  ash,  which  are  the  chief  woods  used  in  air- 
plane con.st  ruction. 
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Britixh  Airplane  R<*|tn*<>riitjitivt*  in  America 

Basil  Kanrrot'l,  Aiiu-ricnii 
ri'itn-si'iiialive  <il"  Wliilfliead 
Ain-rart,  Ltil..  Kii-liiiioiid, 
Surn-y,  KiikIiiimI.  rtfontly 
iirrivfil  ill  Aiiierim  with 
pliiiiti  I'or  oooiMTiitiiifr  with 
till-  Aiiicrii-aii  Hir)>liiiie  man- 
iirartiirerH  in  the  asseuihly 
111'  Amfnran  inarhineg  in 
the  W'hiti'lu'ail  W4>rks. 

Hiith  Mr.  HaiuTofl  and 
.1.  A.  \\'hit4'hfa<l,  jfiivcrninjj 
"limMor  of  tht-  i-utii|iuiiy  are 
tiiilive  Calit'oniians.  Mr. 
MainTott  serve*!  in  llic  Uril- 
isli  Amiy  in  Kraiiee  an<l  han 
iM-eti  huiiiiralily  litscharpNl 
IxK-nuiM'  of  woniids  an<l  sliell 
sh<M-k. 

Whitehead  Airemft.  Ltd., 
is  one  (>f  the  ian^est  Hritish 
ninnufaelurers,  is  eapilal- 
ized  at  over  |<i.l»()0.(»(MI, 

They  have  heeii  eti^ap'd 
exelnsively  in  turning;  out 
and  have  nearly  i-oni|ileieil  an  additional  plant  for  enlarfre<l 
]irodiietion  of  liphting  inaehineK  for  the  British  Ooverninent. 

Airplane  Engine  Knihiranee  KtM-onI 

For  ihe  Hrsf  (inie  in  the  liistnry  of  llie  aeruiiautieal  testiiif; 
laboratory  at  I  he  Washington  N'a\  y  Yard  an  airplane  en'.:ine 
lias  I'oinph'ted  the  (loverniiieiit  eiidiiranee  test.  When  il  is 
eonsidered  that  entiines  from  all  parts  nl  the  world  have  iK-en 
tested  at  this  lnlM»ruti>ry  previously,  and  that  not  a  siii;;le  one 
of  llu'in  has  run  over  30  hr.,  the  severity  of  tiie  teet  its  better 
Appreeiated. 

As  in  the  case  of  the  two  previous  reeoriL".  the  new  lii);h 
mark  has  bin-n  set  by  nil  Anieriean-niade  enjiine,  one  bnill  by  a 
coneern  wliieh  has  until  nn-ently  been  known  only  in  the  Hehl 
of  heavy  duty  ninrine  engines.  The  experienee  f;ained  in  many 
year*,  devoted  to  the  desiirn  of  engines,  in  wliieh  reliability  and 
endiiranee  were  of  the  •rreat^wt  importnnre.  has  evidently  ha>l 
inueh  to  do  With  the  sileeess  of  this  new  enpiie. 

The  ri'^-ord  run  as  it  now  stands  is  .>!  hr..  and  was  made  by 
the  I'nion  enu'ine.  In  fact,  it  was  established  by  the  siune  eii- 
jfine,  wliieh  hi.-il  May  was  put  tliroii<;h  a  sitnilur  lest  by  (Jov- 
cniiaent  inspectors  at  San  Krancisni,  a  (•■unplete  desi-ription 
of  whieh  was  pnblisliei]  in  Aviatiox  .\xI'  Akhox.H  TICU.  KniiI- 
XEERixii.  .Inly  1.  liU". 

Allhou);h  details  of  the  test  are  iiol  now  available  for  pub- 
liration.  it  is  untlerstood  that  the  engine  was  inleiilionally 
Mopped  nftei  running;  54  hr.,  <iwin^  to  the  blowing;  out  ol  an 
oil  pump  uasket.  whieh.  due  to  eoiiM'i|iienl  low  oil  pre»ure. 
made  it  unwise  to  eontinne  the  test,  althou<^li  liie  enume  was 
olhenvise  in  perfeef  roiulilioii  and  still  deliverinjt  over  ifj"  rated 
power. 

The  Cuproni  Machine  Flicg  to  Mineola 
What  is  n-porltnl  (o  be  a  new  reeoni  in  long  dislaiiee  pna- 
seii^rer  I'arryiiijj  Mi;;hts  was  made  Oet.  22  by  l.ientenniit  Kes- 
nati.  Ihe  Italian  aviator  who  Hew  from  Lan(;le,\'  Field,  Hamil- 
ton, ViL.  to  the  I".  S.  .Vviatitm  Field  at  .Mineola,  N*.  Y.,  in  a 
little  over  four  hours.  The  Cnproni  biplane  made  the  3'2o- 
mile  mil  without  a  mishap.  It  was  preeeried  by  a  Pomilio 
biplane  seont  driven  by  Lieutenant  Baldioli.  who  made  the 
trip  with  one  jin.ssfii^'cr  in  a  little  le?4s  than  three  hmirs. 

The  passcntcers  in  the  Caproni  were  Capt.  A.  W.  Hill,  ('.  A. 
C. ;  Lieut.  M.  W.  I'idlai-k.  who  represented  .Ma.j.-tieii.  I'eo. 
O.  Scpiier,  ( 'hiet'  Sii:nal  OHirvr  nf  the  Army;  Capi.  t'arlo 
Tappi  of  the  Italian  .Vviatioii  Commission:  Lieut.  A.  Cam- 
poni;  Corp.  J.  Z.  .\ii<;el<i  and  (iiovaiiiii  lto«so:  and  Fraiieesi'n 
Callulli,  nierhanii'ian,  and  Lieut,  danirs  Kriekson,  the  .\meri- 
can  photo;;rnpher. 

W  o<m1  ExpertH  Sought 

*[  he  War  Dcinirlmeiil  has  jisked  the  Fniversity  of  California 
to  ,issis|  in  .si'leeliii'.:  a  number  of  evperls  in  woods,  aeeor'in: 
to  an  nnnoiini-cmr'iii  matle  reit-nlly  by  university  nuthoritiis. 
The-ic  experts  will  receive  snhirie'  raiiyiii-;  Itoni  ■fl.JiMl  to 


$:{,IHNI  yearly,  and  muM  be  skilled  in  tiie  |iickin)f  out  of  w<mm1.s 
suitable  for  luilitary  air)ilanes. 

More  Aviator  Cadets  ^  anted 

KlVorl.-  are  iM'ins:  made  at  the  headipiarters  of  the  Kustern 
l>('partiiient  to  speed  up  the  rate  of  enlistments  in  the  Aviation 
SiN-tion  of  the  Signal  (UlieeiV  Reserve  Corps.  Twenty  thous- 
and men  are  nii'ded  to  man  the  srreat  air  lleet  whieh  the  War 
Hepartiueni  intends  to  >i-nd  to  Europe.  Although  the  Avin- 
lioii  Scetion  allniels  many  applicants  Ix'fore  Ihe  examining 
lM»ard  eac-li  day.  Ihe  ]iliysieal  and  mental  r<N|nii'ementi)  are  ex- 
netin^  and  fully  50  per  <'ent  of  tiie  applicanls  reeeived  are  re- 
j«i-leil. 

.Vii  otlieial  in  eharge  of  nvruiting  for  the  Aviation  Seetioii 
denies  that  eandidates  arc  subjei-ted  to  any  nerve-racking  test*, 
as  has  Imh'Ii  fretpieiilly  reported.  He  says  the  examination  is  a 
seienlitie  one,  calculated  sidely  to  ascertain  Ihe  ajipliennt's  pli.v- 
sieal  eondilitm  and  his  powers  of  endurane<».  Absoliitely  |»er- 
fe<-t  eyesi);hl  in  nijuired.  In  all  other  respects,  however,  the 
examination  is  one  which  any  man  can  pass,  provide<l  he  meets 
llie  re(|nii-eiiients  as  to  la'iiihl  and  wei(;hl. 

Cnndidati-s  tor  eommissions  as  tlyin;;  officers  in  Ihe  Aviation 
Strtion  must  be  at  least  nineteen  years  (dil  and  preferably  not 
more  than  thirty,  although  in  exceptional  ca.ses  older  men  uf 
pronouiH-eil  athletic  attainments,  who  have  spent  most  of  their 
lives  out  of  diMirs,  in  Ihe  saddle,  ranching,  etc.,  may  be  ne- 
eepted  if  they  can  satisfy  the  examining  board  of  their  pliyiii- 
cnl  Hiness.  Candidates  for  commissions  must  linve  collei;*- 
I  raining  or  its  eipiivalenl.  Appltt  aiits  will  not  be  rei-iiiii- 
mended,  who  arc  not  in  every  way  i|unlilie<l  and  Htted  to  lie- 
come  oHicers  of  the  l'nile<l  Slal<'s  Army. 

All  candidates  are  enlisted  in  the  Si<;nal  Cor)is  or  the  Si<:iiul 
Kniisted  Keserve  Coqis.  This  .«4Mvice  will  actually  hold  tlietn 
for  the  |K'riod  of  training,  which  covers  the  course  at  Ihe 
S4-lKMds  of  military  aeronautics  {ground  schools),  and  at  the* 
aviation  or  living  school  up  to  the  lime  when,  having  pas.s(*cl 
the  tests  for  a  reserve  military  aviator  or  junior  military  avia- 
tor as  ref|uired  by  the  Chief  Signal  Ollicer,  they  are  commis- 
sioned. If  they  fail,  they  will  be  discharv'cd  from  the  Signal 
Corps  and  revert  to  llieir  former  stains.  Failure  to  i|UHlifv 
for  a  conimi6.sion  will  not  exempt  fn>m  the  draft  law. 

.4ruiy  Want»  Air  Mechanic* 

The  Aeronautical  Office  of  the  I'nitwl  States  Army  at  104 
Broad  Slnn't,  Vew  York  City,  has  made  an  appeal  for  re- 
cruits to  i;o  to  France  immediately  as  privates  in  the  Avia- 
tion Se«'tion  of  Ihe  Sif^ial  Corps  to  maintain  and  repair  air- 
planes. 

Ma.j.-lien.  tJeorge  O,  S(|nier,  Chief  Signal  Oflicer  of  the 
riiite^l  Slates  Anuy,  has  dire<-te<l  that  a  recniitiiii;  campaign 
lH<gin  at  once,  with  the  olijei-t  of  enlisting  a  total  of  100,0<Kt 
men  who  will  be  em]doye<l  chielly  at  the  liongars  of  American 
aviators  in  kwping  flying  e<|nipmeiit  in  shape.  The  men 
calUil  for  in  this  ap^ieal  are  not  to  ad  as  aviators,  but  will 
remain  in  barracks  at  the  aviation  tiehls  which  are  occupietl 
by  .\niericans  in  France.  Those  who  are  llnst  to  enlist  an 
private's  in  the  Aviation  Section  will  go  to  France. 

Carpenters,  eh-cincinnN,  niei-hanics,  men  familiar  with  gas 
enpiMK.  and  olhcis  who  know  how  to  ust>  their  hands  arc 
asked  to  enlist  nt  once. 

British  .\eronantieal  Muleriul  .\gent 

It  is  n-ported  that  .\rthur  F.  Thuiic  of  A.  F.  Thane  &  Co., 
San  Francisco,  Cal.,  has  bwu  app<»inted  purchasing  agent 
for  the  British  (ioveniment  on  the  Coast  for  all  lumber, 
aeronautical  material  and  supplies,  whieh  will  be  drawn  from 
that  n-gion  for  aircraft  construction  and  «s|uipment. 

In  ndilition  to  Oi-ting  as  pun-hu.sing  agent,  Mr.  Tliane  will 
have  charge  of  all  shipping  for  the  British  (iovemiuent  on 
the  I'acilic  Coa.st.  I'\»r  ten  years  he  was  conno'teil  with  W. 
|{.  (iracc  Sc  Co.  of  New  York. 

Now  Training  Biplane 

A  new  tvpe  of  traiiiini;  bi|daiie  has  been  flown  at  Central 
Park,  N.  \.,  by  .\rmy  Instnictor  Acosta,  in  which  the  in- 
slnicior  and  pilot  sil  side  by  side.  This  arriingeinent,  il  is 
believi-il.  will  sliiirteii  Ihe  lime  re«|uire<I  for  training  nviatois. 
The  machine  is  the  pr«Hluct  of  the  Ordnance  Knsiiieering  Co.. 
and  i>  powt-red  with  a  ]IHI-hp.  Duesenlicrg  engine. 
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J.  ROBINSON  HALL 


ASROPLAMfiSt  MOTORS 
AMD  BQUIPMBNT 

PACIFIC  COAST 
REPRBSBlfTATITB 

FOREIGN  AND  AMERICAN 
MANVFACTURBRS 


a  M.  SOMMERVIUB 
SALES  MANA08R 


609-611  Merritt  BIdg.,  Los  Angeles,  California 
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J  The  Eyes  of  the  Guns 

THE  Lireat  War  has  shown  clearly  that 
the  observing  airplane  is  not  all-sufficient 
for  the  artillery. 

The  needs  of  the  guns  must  often  be  served 
by  more  unwavering  eyes. 

The  stable  and  readily  available  kite  balloon 
is  an  indispensable  eye  of  the  guns,  and  its 
further  development  is  as  imperative  as  the 
perfection  of  any  of  the  other  aerial  services. 

Before  the  new  Goodyear  Kite  Balloon  was 
tested  and  approved,  the  problems  demand- 
ing better  solutions  were  the  primary  ones 
of  material  and  stability. 

In  both,  Goodyear  has  made  a  decided 
advance. 

Our  work  for  many  years  on  balloons  of 
any  size  and  every  type  has  put  the  former 
on  a  standardized  basis,  which  simplifies 
specification  and  makes  definite  the  direc- 
tion of  further  progress. 

The  latter  demanded  newly  directed  labor  in  design 
and  ungrudging  research  in  the  field  —  in  our  own 
country  and  abroad. 

The  result  is  the  new  Goodyear  Kite  Balloon. 


Even  as  years  of  achievement  have  justified  its  Good- 
year fabrics,  excicting  tests  have  justified  its  reinforced 
tail  cups  cuid  the  design  of  every  part. 
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Airplane  Parts! 

Immediate  Delivery! 


Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from  ^" 
to  2>i",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment sp>ecifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  '  •  D '  * 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 


The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famou*  for  Stanweld  Rimi,  Tubing,  etc.,  Perfection  Springs,  Bock  Bearings, 
Axles,  Perfection  Heaters,  Forgings,  Hubs,  etc.,  «tc. 
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TURNBUCKLES 

We  Manufactvire  the  Following         Aeroplane  Tumbuckles 

Standard  Type 


No.  1  Female,  Short  A- 15 18 
No.  1  Male,     Short  A- 1522 


No.  2  Female,  Long  A-1520 
No.  3  Male,      Long  A-1524 


Curtiss  Type 


326  Short,  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON.  OHIO,  U.  S.  A. 
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CH/^KSHAFT  QUAUTY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Experience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  well  as  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them  today 
able,  without  experiment,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rigid 
inspection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  product  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 
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Thomas  "MoRs-E  Aipcpaft  Coppokation 


ITHACA  .  N.V.  V.ff.A. 

Contractors  to  U.  S.  Government 
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Model  T.  T..  90  K.  p.  Training  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 


Lincoln  Highway 
Near  Pasiaic  River 


NewarK,  N.  J. 

Telephone  HarKet  909« 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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The  Taft-l'eircc  plant  is  one  of  the  oldest  anH  the  most  ex- 
teiuive  "  contract-shops "  in  the  Unitetl  States.  It  has  been 
identified  with  the  evolution  and  itiitial  production  of  many 
mechanical  developments,  each  marking  a  new  era  in  the  sphere 
of  human  progress — such  as  the  sewing  machine,  the  typesetting 
machine,  the  typewriter,  the  adding  machine,  the  motorcycle  and 
the  automobile. 

Today  it  is  the  largest  and  best  equipped  organization  of  its 
class  in  this  country  for  work  of  the  character  necessary  in  the 


development  of  aeronautical  engines,  light  machinery  parts  and 
special  tools. 

The  advantage  of  such  experience  is  at  the  command  of  con- 
cerns whose  present  production  might  be  materially  improved 
or  increased  by  proper  co-ordination. 


MP' 


iniHgii 


20M 


m 


a  counterbalanced  aviation 

crankshaft 


•  •  • 


one  of  the  1  8  different 
^  models  we  are  now  making 

for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

We  hav€  thipptd  5S,SI8  Counterbalanced  CranhahattM  to  October  31,  1917 

THE  PARK  DROP  FORGE  CO.      CLEVELAND,  OHIO 
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Warner  &  Swasey  Machines  are  Standard  for 
all   work   from  Turnbuckles   to  Cylinders 


ThU  t-A  liar  ila 
chiHt  i»  tDrrialln 
odaptrd  lor  work  on 
cytinicr*. 


Airplane  parts  must  hr  naurate  for  efficiency  and  they  must  be  produced  extra- 
(]uickly  to  meet  present  emergencies.   Both  these  considerations  arc  amply  met  by 

Universal  Hollow-Hexagon  Turret  Lathes 

Tin*  intrinsic  finality  of  all  W  &  S  machines,  their  wide  range  of  usefulness  and  their  unfailing 
dependability  make  them  esi>ecially  valuable  to  airplane  manufacturers. 

Send  blueprints  for  full  details 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  V.  S.  A. 

TfKBKT  I.ATHF.f—TlUHr.T  tiVRF.W  UACfliyKS     /Iff  l>,v  WIIKKIXd  UAfHISK  TOUl.y 
SKW  VOKK  OKKICF. — <<inKrr  RulMlitK  KONTUN  OVflVK — iillvrr  RuIMIkk  BirrALO  UKFICK — lroi|uolii  BuUdlns 

DETROIT  ornc-B— F..r<l  itullilinic  «'lll('AliO  OKHCK  .%MI  MIlOW  K«M(MH — «!»-«»}  WuHhlnKdm  l<oulrv»rtl 


r 


CRANKSHAFTS.  Etc.,  Will  Be  Put  in  Running 

Balance  in  My  Recently  Organized 

J^atoratory  of  J^ynamic  J^alance 


CentraVy  Located  in  This  City 


All  work  guaranteed  and  done  an  my  latest  Balancing  Apparatus.  It  appears  that 
a  great  deal  of  misinformation  is  now  being  circulated  with  respect  to  the  would-be 
simplicity  with  which,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self-appointed  experts.  Let  mc  have  a  shaft  balanced  in  this  manner  and  I  will 
explain  the  correct  way  of  balancing  such  a  shaft. 


N.  W.   AKIMOFF,   BuiUer  of  Dynamic  Balancing  Machinery 
Office:  HARRISON  BUILDING.  PHILADELPHIA 


i 
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Licensed  by  and  affiliated  with  Messrs.  Leduc,  Heitz  &  Co.,  Pans,  France 

AEROPLANE  DOPE 

offhe* 

HIGHEST  QUALITY 

far 

land  and  water  machines  built  by  constructors  able  to  afford 
the  best.  Also  gives  excellent  results  and  reduces  fire  risk 
when  used  for  tite  last  2  or  3  coats  oiver  a  cheaper  dope 


imUMlTUm  to  THE  MVCMMMENr 


AMERICAN  EMAILLITE  COMPANY 
SS5  W>  Wsslibigtoii  Street 
lU. 


Aluniinum  Cmnpany  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Office,  2400  OUver  Bldg.,  PitUburgh,  Pa. 

Branch 

Boston  ♦  131  State  Street 

Chicago.   1500  Westminster  Building 

Qcvelrad  9S0  LeadeivNews  Building 

Detroit.  1512  Ford  Building 

Kansas  City  308  R.  A.  Long  Building 

Los  Angeles  ( Piersoih  Rtmding  &  Co^  Agents) 
4M  Puilie  Eleoirie  BuiMiiig 

S^nd'inquiries  regarding  alttminitm  in  any  form  to  ncarctf  Branch  Office, or  to  General  Sale»  Office 


Nrw  York  ]2f)  Rroadway 

Philadelphia  121(>-1218  Widtner  Building 

Rochester.  1112  Granite  Building 

San  Francueo  (Pienon^  Roeding  &  Co^  AmentaJ 

731  Riaho  Boilding 
Seattle  (Ptenon,  JtocdtRf  &  Co.. 

523  Coinian  Building 
WwhingKm. .  .509  Hetro|M»litan  Bank  Building 
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Usco 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC, 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT.  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 
Withstands  All  Weather 

Conditions 
AND  Ages  Well 


MADE  BY  the 
WORLD'S  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


DUR  fORCINCS  HAVf  BEENTESIW  IN  BATTlf 


most  complete 
equipment  in 
America  for  the  manu- 
facture of  parts  for 
J  N  4  types  of  air- 
planes. 

For  three  years  wc  have 
made  parts  for  the  larg- 
est airplane  builders  on 
the  Western  Continent . 

FORtilNli 

MACHIMNa 

POI.I8IIING 

NICKI.INO 
>>«</  IM  i/nur  blur  prinl» 
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Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  elastic  aviation  cord. 

We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  heavy  elastic  cord. 


SiMdmtd  H-i  t^lpfi  »lOi  Mir  tmd 


J.  W.  WOOD  ELASTIC  WEB  CO. 

•  STOUGHTON.  MASS. 


SOMEWHERE  IN  AMERICA 

At  Any  Aviation  Camp 
You  Will  Find  the 

Christensen  Self  Starter 

DOING  ITS  BIT 

Startinji:  Aeroplane  Motors 
by  the  Mere  Touch  of 
a  Button 


It  has  never  shirked  but 
is  always  ready  and  reliable 

WRITE  TO 

The  Chrbtensen  Engineering  Co. 

Milwaukee,  Wisconsin 


Aeroplane 

Lumber 

Specialists 

Alaska  Spruce 
B;iack  Walnut 

Tough  White  Ash 
CHETHAM  LUMBER  CO.,  Inc. 


15  William  Street 

Tito|>boiM,  HanoTcr  MW 


New  York 


METAL  HOSE 

For  every  Airplane  Requirement 


Write  for  specificaiions  and  prices 

PENNSYLVANIA  FLEXIBLE  METALUC 
TUBING  COMPANY 

Broad  and  Raca  SU.,  Philadelphia 
Naw  York         Boston  Ctiie<L«a  DMroit  Cl*««l*nd 


CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS 


i  JIGS 
TOOLS 
DIES 


WE  realize  in  air  or  at  sea  there  should  be  no 
faulty  material.     All   machine   parts   must  be 
maiie  right  and  perform  their  functions  properly, 
hence  we  have  equipped  our  new  plant  to  turn  out  work 
of  the  highest  quality.    We  oflfer  our  facilities  to  you 
and  trust  we  may  be  of  service. 

Will  you  give  us  a  trial? 

Lansing  Stamping  &  Tool  Co. 

Lansing,  Michigan 
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FUEL  LEVEL 
GAGES 


I 


I'his  cut  shows  our 
Model  51  Gage 
which  is  standard  on 
practically  all  type 
of  military  training 
machines. 

Other  types  of  gages 
in  large  (]uantitics 
are  "  doing  their 
bit"  as  part  of  the 
equipment  of  Eng- 
1  i  s  h  Government 
Warplanes. 

81'Rt'IAI.  TVPRH  IIKHIUNKO 
F«»n  YOI  R  EHPECIAI.  NKKIM. 


BOSTON  AUTO  GAGE  CO. 

8  WALTHAM  STREET,      BOSTON,  MASS. 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for   a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering    department    is  at 
service. 


your 


Rome  -  Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


"Flexo"  Aero 
RADIATORS 


The  only 
core  that 
will  stand 
severe 
landing 
ithocke. 

No  aharp 
comers 
to  crys- 
tallize 
through 
vibration. 


The  only 
core  that 
can  be  so 
bent 
without 
injury  to 
the  metal 
or  soldered 
joints. 


•*ri.KXO"-  rATENTKH 


AUTO  RADIATOR  MFG.  CORP. 


SlO-m  «.  ISIh  STRKET, 


L08  ANOBI.m,  CAI. 


^  Till  icji 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

ManufBctureri 
and  designers 
of 

AERO 
RADIATORS 
INTAKE 


and 


EXHAUST  PIPES 


UNDER  &  MEYER 
245  W.  55th  St. 
N«w  York 
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STIMPSQN 


BRASS— WHITE  METAL— COPPER 


€ROM  ME7S 

^^^^ 


i 


SHEET 


WASHERS 

METAL  SPECIALTIES 


7<:7FRANKUN  AVENUE  MADE  TO  ORDER  BROOKLYN.  NEW-YQRK 


}iOXBOR6   AIR    SPEED  INDICATORS 


Determine  Lift 
Warn  Against  Stalling 


THE  FOXBORO  CO. 

New  York  ChicaK"  Piiisburjjli 

RirmiiiRham.  Alal>aina 


^9  J 


Accurate 
Reliable 


f         FOXBORO,  MASS.,  U.S.A. 

l'hila'lvl|iliia        St.  Louis     San  Francisco 
TfatcKk   Uros,,  Montreal 


rHOTtXiRAI'llir  TEHTINU   UKIVKKTUKNT  OP 

THE  BROCK 
AUTOMATIC  CAMERAS 

arc  the  only  cameras  that  make  jjootl  ncRatives 
with  shutter  speeds  of  l/iooth  of  a  second  or 
less  at  speeds  of  over  lOO  miles  per  hour. 

ARTHUK  BROCK,  JR. 

OFFICE— 511  Bullilt  Buihlinn,  131  South  Fourth  Street 
FACTORY    533  North  Eleventh  Slr*el 
PHILADELPHIA,  PA. 

ScUntific  IttftrumftiHt,  Tool»,  Din,  )if!»  and  Fixtures 

Factor)  i>rru|>l<w  t.1,0IM>  M|iMrf>  Irri  ot  floor  »|mrv 
Ncr«w  .MarlilD«  CiiiHU-lly  up  t»  IV*  incttm 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard  for  reliability.  We  specialize  in  thii 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO  J4  Commerce  St,N.Y. 
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McADAMlTE-ALUMINUM  COMPANY 

V*  ^rta  57-83  Isabella  Ave.  DETROIT,  MICH, 

Hl^he«t-Grad&— Stron^t 

ALUMINUM  CASTINGS 

"^Sgf^    fJ^i:4Jfff^.:;.:;.  .S,S;'i'*'^p-        large  capacity 

Tnuwvere*    87^  -    «    -  PLAJN I 

Tonion    KJM  -    -  - 

~  '    paiiit   low  D«gr«M  F  Quick  DeUveriea  GuManteed 


ACIERAL  METAL 

Light  aa  Aluminum  "  Strong  a»  Steel 

Non-corrosive  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt  Deliv*ririt 

ACIERAL  CO.  OF  AMERICA 

M^n  Onhmt  PImtt 

26  Cortlandt  Str«^et  20  OranK*  StTMk 

NEW  YORK  CITY  NEWARK.  N.  J. 


ORDNANCE  ENGINEERING  CORPORATION 

NBW  YORK  OmCE  LONDCM  OFFICE 

m  BMBdwvr,  E«tii|dM«BiilUto«  I*  Qum  Aihm  ClMinbtn.  WMtmlartw,  &  W. 


Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc 

Naval  and  Military  Appliances  and  Parts  designed,  devek^ied  and  perfected 

rigneis  and  Builders  of  Militaiy  and  Naval 
AIRCRAFT 


.£45™^  ALUMINUM  ""Seic 

Contracfcofs  to  large  ship  and  engine  builders.    Quick  ddiveries 

J.  X  MYERS 

to  Hynea  &  Myera 


458  EAST  TENTH  STREET  NEW  YORK 


Digiti^uG  L/y  Google 
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"DALTON  SIX" 

In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

"Dalton  Six'' 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  fine  instruments 
for  [aeroplanes  now 
has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS] 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co..  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


Yale  Hoists- 
speed  and  compactness— with  safety 

V»i«-  riolals  »rr  rJl'•^l||lu■d  miil  l.iilll  utxltr  Ihrw  >prrtn<'>Uoiui  lo  hanitlp 
lomOt  with  KTratnt  »iwc'il.  wUb  unirnl.  <•«■■>'  «o  opnator  itiul  and  ui 

require  tbe  mUilinum  •rsiy  In  irhlcb  u>  anompUidi  Ule  work,  k  fea  k 
niarrlmliutliK  lucni  of  bntoilnii  diuiinnrDt  bmre  arlMIM)  Y»l«  HoUnj  Inr 
■P>«<1  will  (unpuiBMS,  Uiiu  Inaiirinc  utriy  to  rqulpmnii  MMl  rnptoretv 
Ye«r«  ol  Inwinnot  draliriilnit.  carefully  mlmrd  naleflab.  hlclwat  nuu 
tiu\unat  prartlrc,  IufIlimI  hy  cSKriiu  leiu,  ramblne  to  produce  ttue 
p*rt*ci«^  Yule  llulat 

yirr  t«l4      .1/ac11fi«rir  Suppig  HouttJ. 

Put  yotir  hoiatinf  problem*  up  to  ua. 

ASK  Fon  NKW  f'ATAlXX; 

For  factory  lorkltii:  eqitlpnunit  uw  a  Yale 
Mnntcr-hey  fyHlt-ni     \Vrt('  un  fur  itnrtlnllar* 

The  Yale  &  Towne  Mfg.  Co. 

9  Eaat  40th  Street  New  York  City 


NEW  DEFIANCE  AEROPLANE 
PROPELLER  TURNING  LATHE 


PAYS  DAILY  EIGHT  TO  TEN  TIMES 
_A  SKILLED  WORKMAN'S  WAGE 

MANY     BfTuplnn*-  propi-llvr 
innnufHi'turi-ni    ukIiik  tlit' 


iK'tUiK'p  No.  013  Aero- 
plane Propeller  Turning 
Littbea.  tin*!  that  eitrh  inn- 
L'blne  In  operalinn  ilallr  addfl 
to  proHta  eiit'it  to  ten  tlniM  a 
skilled  workman'*  wngr.  Pro- 
peller mantifurltirent  not  us- 
Ins  (his  mnrlitne  rannol  af 
fortl  to  let  tboxe  who  ar«>  hold 
thla  big  ailranliiKe  orrr  them. 

.-in  illuntratrd  anil 

thu  mtirhine  ttilt 


Aildltinnnl  Inatallation*  are 
everywhere  Mng  made  by 
propeller  mnki>rs  who  bare 
glrrD  one  or  two  maohloca  a 
trial.  Thin  prove*  ltd  worth, 
and  alao  proves  Ibnt  It  la  not 
an  experiment.  It  Is  the  only 
mnrhine  on  tbe  market  today 
that  win  Kuremuirully  tarn 
aeroplane  propellers  of  any 
it|»e  —to  any  abape  or  pitch — 
and  leave  only  the  flnal  flnlab- 
ing  to  tie  done  hy  band. 

'Irsrriptire  rtrrular  nf 

ffC  mriilt  j  on  rrqurst 


THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE,  OHIO,  U.  S.  A. 

NEW  VOKK  flTV  LONDON.  KNOI-AND 


TRADE 


MARK 


UNIVERSAL  MILLERS 


Acinirftte  machining  of  Aeroplane  Bagine  parts  demand  this  3A 
Univerul  MiUer.    Writt  for  full  parlituUirs- 

W.Canaon  Str»*t 
JACKSON.  MICH. 


FOX  MACHINE  CO.,  "]l 
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DROP  FORCINGS 
~  \  


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

K  ST  A  BUSHED  63  YEARS 

1000  WEST  120th  STREET.  CHICAGO,  ILL. 


AEROPLANE,  FIR 


A.  C.  DUTTON 


WE  HAVE  SUPPLIED  A  LARGE  QUANTITY  OF 
DOUGLAS  FIR  FOR  AEROPLANE  PURPOSES. 

tFm  km  oa  hand  «t  POVCHKEEPSIE  a  timiud  amount 
o/  mVER  8PRVCB  far  qaU*  iMpediM  aad  ddiamy. 


LUMBER  CORPORATION 


aOUTH  BEND.  WASH. 
TAaMMAfWAaif. 


«Mf  Starmga  Yard» 
FOUGKKEEPSIE.  H.  Y. 


WESTMOORE 
SPLITLESS 
PROPELLER 


Built  for  lii^^h  power 
Water  pnraf  and  heat  pMmf 

QUANTITY  PRODUCTION 

WRITK  rOR  INFOBltATMnr 

A<{drt'Mt  Aircraft  Departmmt 

WEST  \^  OOD\^'ORKING  COMPANY 
308^24  .\.  Ad 

Cable  aJdret.',  "Sff  ESCO" 


wtUt  mrr  thirty  imm*  meMMAil  MnIiimm 


\L\Lm 


O  I' C I A  L  L  Y  dea«ned 

.X  and  conatructed  to 

nieet  the  requirements 
o{   \'our   power  plant. 

Duplicate  the  propt-IIcr  that 
gives  yon  thp  best  results. 
Stmd  iw  your  blades  aad 
we  will  duplicate  them. 


Inquiries  Solicited 


HARRIMAN  AIRCRAFT  MOTORS  CO. 
SOUTH  QUSTONaUKY.  CONN. 


Digitized  by  Ooogle 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  service — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the 

^ulim  Motocycle 

With  Powerplus  Motor 

Greatest  strength,  endurance,  speed,  power,  accessibility, 
and  all-round  dejjendability. 

We  will  be  pleased  tu  arrange  demonstrations  of  all  Indian 
models  for  interested  military  officials. 

tUujtrattU  /n.^iJif  (  itt^jh's  itnJ  tMhrr  df- 
siTtptivt  Ittertituft  stnt  myvhrrf  on  rttjufst 

HENDEE  MANUFACTURING  COMPANY 

{Larttit  iioUrtytU  Uan»f<uiuttrt  in  Uu  WarU) 
STATE  ST.  SPRUSUFIELU,  MASSACHUSETTS 


TURNBUCKLES 


el  tlie 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirements 

Standard  Screw  Co. 

(of  Penniylvania) 

CORRY.  PA. 
New  York  Office:   Woolworth  Building 


kssumc 

same  engineering  skill  which  is 
responsible   for   setting   new  world's 
records  on  road  and  speedway,  could  pro- 
duce an  equally  successful  Aviation  motor? 
Like  the  racing  type,  the  Wi.sconsin  Aviation 
mo<k'ls  are  noted  for  their  dependability. 


AEROPLANE  MOTORS 


j 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 


in  conformity  with  the  standards 
adopted  by  the  International 
Standardization  Committee. 


ERIE  STANDARD 

Guarantees  Perfect  Workmanship 


ERIE  SPECIALTY  COMPANY 

Office*:  25  PINE  STREET,  New  York 
fttwft  Kric,  PcsoaylTtiu*. 
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Simdmrnd 


tmia.u.s.mi.  o^r.i 


Aeroplane  Company 


J 


amcuca 


Pi 


am 


Boston 


MICHIGAN 
AIRCRAFT  COMPANY 

Builders  of  All  Types  of  Land  and  Water 
Machines  for  Military  and 
sitorting  purposes. 

Complete  inuchineN  a*  well  as  pon- 
toons, flying  buut  Hiillx,  wing^'  and 
controllin;:  mirfaees  bnilt  to  order. 

Maniiracturcr8  of  aeronautical  acces- 
Dorics  and  »afety  dual  control  i^teering 
apparatus    for    training  machine*. 


Grand 
Rapid* 


Michigan 


7Ae 

Lanzius 
Variable 

Speed 
Aeroplane 


Executive  Offices  608-609-610  Singer 
Building.  149  Broadway.  New  York  City. 
Telephones  6710-6711  Cortlandt. 


Lanzius  Aircraft  Company 


"THE  TANDEM  BIPLANE" 


INHERENT  LONGL 
TUDINAL  STABILITY 


Richardson  Aeroplane  Corporation,  Inc. 


New  Orleans,  La. 


Digilizea  by  CjOOgle 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 

RIGID  STANDARDS  OF 
QUAUTY  AND  EFFICIENCY 


^  Du  Pont  facilities  and  capacity  ran   hr  Ar- 

pcnded  upon  to  keep  pace  with  tiie  increaae<l 
dcnatub  of  the  airplane  uichwtry. 

%  Du  Pont  technical  skill  and  mperience  will 
iaatutt  atrict  maintaMiiee  of  the  qiuJity  that  has 
made  DU  PONT  DOPE  the  atandMd  for  aiiphne 
MiHaces. 


Da  Pont  Chemical  Works 


120Bra«dw«jr 


Omcr 

Nmv  York 


Radium  Luminous 
Material 


S] 


m  THE  DARK 


UKNUMEHABLE  USES 
IMRS  ORIGINAL 

POWDERED  FORM 
OR  APPLIED  WITH 


SELF-LUMINOUS 
BBQQIBIS  NO 

MAINTENANCF  OVBB 
A  PbHlOD  OF 
YSABS 


A  SAFETY  DEVICE  FOR  WAR 
ON 


HACRIWIt  OCK,  P10TOt.  AHD 
8I(iHTM;  R&MOB  SCALES:  ACmmATIO 
TKUEriiOBH:  WTKEI.KMR  AJ'PARATTS; 
NAVIOATIN(.    i  vsi  ltl  \ir\TlS    or    ALL  FXT- 

nto  AND  SAiiivf,  liiAfT:  nrrK  rr  ocMj 
W1U8T.  Wor  AM)  l  r.(  Ki;i  a  i  < mii 
StQHALSl   P  LOTTING    BOAHiM;  KTC 


RiAwn  Lmnuunit 


NawTaifcClhr 


Factors  of  Safety 


OmuI  In 


NON-INFLAMMABLE 


NON-INFLAMMABLE 

iieiiis(ioD!iiiiieis#  Films 

TrtuiMpannt  —  Wmt^rproof 


MANUFACTURED  BY 


Chemical  Products  Company 

n  Broad  Str  et  Roston,  U.  S.  A. 

Ummhdmin  tf  OUidtt*  AaUUjt,  nmig  IS  gtm 


trDDPOfTTR) 


RiA.u.a.Mr.1 


Craftsman  Quality 

For  Airplane  Upholstery 

Approved  b>  L  iicie  Sam  and  being  used  on  thousands 
of  his  war  machines. 

Other  Suitable  Qualities  Furnished 

Fabriknirl  mcrt^  every  requirement  of  Beauty,  Serv- 
ice and  ICcdiuinn 

It  is  water,  crease,  stain  proof  and  washable— 
Pronqiily  avaikUe  lo  aiijr  qnantily. 


rtces 


Lei  Us  Send  Sampler  and  Quote  P 

DU  PONT  FABRIKOID  CO.,  Inc. 

Wihnington,  Del.  Toronto,  Canada. 


Digitized  by  Google 
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AVIATOR  SUITS 


Wind  Proof 


Water  Proof 


Weather  Proof 


Sanders  Aviator's  suits  absolutely  wind  and  water  proof  made 
from  heavy  gabardine  cloth— well  lined— with  hood  to  match. 

Complete  $55.00 
Send  for  catalogue  and  samples 

SANDERS  COMPANY 

Indianapolis,  Indiana 


218  Indiana  Avfnt/e 


Learning*  to 
in  the 


U.SAnmr 

— 

Bj  E.N.Fale% 


.  Uw — pocket 


lu  il.i-  u.-.-.  .1..  -  .  ...I.I,  lumii 
prUlrlpl«'«  of  nv.Di;  Hlilih  Ihr  AvUUir  miMl  kn.fW  In  ordfr  to  tllirlrTBtiind  Mjt 
mAdjtiK'.  lo  kfH-f  It  u-irO  up  snd  to  optrutr  ii  id  rr-.v^  riiuntr)'  rtitcht  » 
wrll  M  on  Ihi- nymR  TUi- %olumf  IH  hipM-.*  m  i  ti.  Ii'-!rar:|..n  clv<-n  oit'l^f 

tbr  autbi>r'«  illrctrilon  In  thr  I'  H  firounit  -"m'Ikm.i  i.f  \!l',Hi(->  AminAutir*. 
I'ni^rmltr  lA  niKf  -is  Liraucb 

(-"ONTKNT."*  ]  llldorj  nf  AvlAllon.  -V  Typ«i  of  MLUt;tr\  \tni:iiln')4  And 
Ucta.    3    I'rliiclplt-fl  of  JlicJi'     i    Hymk'  'lit*  Alrtilanp.        i  ri»*— .-iiiir.tr>  Hy- 

lac.    6   Th''  llliuinu  <i[  Alrfhii.*- — N   ii-luliir<'     7    Mjiloniil"  <il  <  ..iminii- 

l.  S.  i:r|.<  i;iis  Mr[;luiu  >  (I  Tr  ,1  .r.t  I  1-  1  hi'  Kliwlaitr  111  I  l^riillltii:  .i(  Alr- 
Mln  tbc  KU  1.1  iir.'.l  i.-.  fit'  Uuw^  rri-M'.ii-  to  lUHl  .\Ct(^r  KIluTitj  II  liupec- 
I  M  AlrpUni  - 


ila«Mn>tath«U.  S. 
iMkf  koci  ariMara  n 


M.«»aA  

'  "  ilO«Nn«t 


iUArdiec 


A*^MfV.l-l7. 
itoOWMdCMMMil 


ROEBLING 
AIRCRAFT  W  IRE 
blRAIMJ  AiND 
CURD 


THIMHLFS 
AND  FEKRl  LES 


John  A.  Roebling's  Sons  GHii|>any 

TUNTON.  NBW  ntlU«T,  V.  S.  A. 


Tk  "IM)"  KHAKI  WATCH 


I,  Sotdlc-r*.  AviAtork  and  (or  Sporl«me« 
WAI.THAM  MOVKMBNT  Ainracr 


SAFE 

Tte"Kli4U"GlMi:  Nod- 
tBfMn  and  oaknatoM* 
TlH  "Klikkl"  OtaH  win  not  audi  flm.  Otlier  unbnakablf  wtlrti  rrriiBl*  of 
iiliru-rrlluJaw  pnxlwu  m  kKUr  Ittflinnntilr  Our  "Klukl"  NON- 
KXPI.CISIVE  and  UNBREAKABUC:  •  pivMciKw  lor  txrth  Itii'  Wttcii  uxl 
ranr.  Tkli  Omt  cuMt  4mp  m  ar  bawian  toow  tiBi—  b*M  wcvfaUt  la 
piMa  kr  ear  — i— i  DOOBLB-CUNCHKD  BtMl.  Ml  praol  aajl^et 


Dtal 

U  H  ImMw  B'aM  Antan.  ITrMt  ai  /W  /aU  ibKrl^nni 

JACQUES  DEPOLUER  A  SON 

l  Ot  Hlch  ^I^IIMMM  Mr 


AEROPLANE 
RIMS  and  WHEELS 

Made  by  the  oldest  and  bo^t  known 
•ted  rim  and  wire  wheel  makers  in 
America. 

Quotations  gladly  furnislwd. 

The  MOTT  WHKKL  WORKS 
Utia*.  M.  T. 


L;iyi.i<-uu  by  GoOglc 
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BAU  AND  ROLLER  BEARINGS 

Annular — Single  and  Double  Row 
B«U  Thni»t— All  Type*         Taper  RoU«r— Standard 
RoIIm-  Thruit— Collar  Type   Pr«ued  St*el— All  Typea 

Sole  Agents  for  the  U.  S.  of 

The  Bowden  Patent  Wire  Mechanism 

for  the  Transmiaaion  of  Reciprocating;  Motion 
Through  a  Flexible  and  Tortuous  Route. 

THE  GWILLIAM  COMPANY 

ENGINEERS 


NEW  YORK  . 
PHILADELPHIA 


253  W.  S8th  StTMt.  (at  Broadway) 
 1314  Arch  Straat 


VENEERED  PANELS 


■FOR- 


AIRPLANE  and  HYDROPUNE 
CONSTRUCTION 

Smnd  (or  Sampl—  Chemically  Treated  Which  Inereatee 

WATERPROOFNESS 
NEW  JERSEY  VENEER  CO.,  Patersoi,  N.  J. 

TM«pho«M.  3C20  Patanett 


PROPELLER  SERVICE 

By  an  organization  equipped  to 
take  hold  of  your  problems. 
QUANTITY  PRODUC- 
TIONS. Let  us  advise  on  your 
specifications. 

W.  A.  DOYLE,  TRENTON 'N.  J. 


Cellulose  Acetate  Dope 
No.  101 

Approved  by  U.  S.  Government 


:Mf(fd.  by: 


PERRY-AUSTEN  MFG.  CO. 

Grasmere,  Staten  Island,  New  York,  U.  S.  A. 

Poat  Office.  ROSEBANK,  N.  Y. 


Manufacturers  Acetate  and  Nitrate  Dopes 


LEYGRAND  &  CO. 

120  Broadway,  New  York 

MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  Mnth  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  Eurplane  industries. 

DOEHLEB  DGB-CASIWG  QX 

MAIM  OmcS  AMD  SAaTDIM  njUTT 

BROOKLYN.  N.Y. 

TX)UI>O.OHia  NEWARK.  N.J. 

AU»  Dit-Ciut  BMttt  fimrinfa,  Dit-C<utiitf  in 
Brau  A  Bronit  Aluminum  and  WKitt  Mttat  AUojft 


DON'T  SCRAP  ALUMINUM  PARTS 


Save  them  with 

SO-LUMINUM 

new  great  "3  in  1 "  brazing, 
welding  and  soldering  com- 
puund,  stronger  than  aluminum 
or  its  alloys.  A  perfect  substi- 
tute for  acetylene  welding  in 
one-quarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flux.  Booklet  on  request 
San)pl4>  t>ar,  $1.00.  UmnI  bj  the 
United  Statrs  Anny  and  Suvj.  onto 
and  aeru.  <'OiuiMiulm,  and  Indomeil 
b)r   the  Britlah   Munltlona  Bnard. 


M-IIKIMV  IIFt  A  Elt.  CO.,  lie 
li  UtO  Iriidnr     111  Tirk  Cttj 


;  Google 
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Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

PromptiDelivery 

THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 

Factorim:  MIDDLETOWN  CONNECTICUT 


Special  Sheet  Metal  Work 
Airplanes 

Precise  Work  Executed 
from  Blue  Prints  or 
specifications  .  .  .  .  . 

1W  Asto-Acro  Sleet  Held  W«rb 


mm 


AIRSCREWS 

PROVEN  V&XKmflCY 

MMIM  iKfarmtatoK  upon  rafUMt 

BUFFALO  AEROPLANE  CORP. 
Buffalo,  n.  y  u.  s.  a. 


WOOD  WORKING  MACHINERY 

SPECIALLY  AOAPTBD 

FOR 

Aeroplane  Factories 

Write  for  information  cataiogw  No.  97 

OLNEY  &  WARRIN 

406-412  Broom*  Strwl 
T«l.  Sprlnc  442S      NBW  YORK,  N.  V. 


Oil  Proof —Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 

Tough — Cmnprossibio — flexible 

If  you  are  not  fiiiiiU»r  witfi  VMih 
moid  have  w  send  you  samples— 
eMier  sheet  or  gaskets  cot  as  per  your 

blue  prints. 

Expert  Giaket  Cutting  department.    Quick  $ervie* 

Fibre  Finishing  Co.*  27  State  St,  Boston 


PONTOONS 

and 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Lako,  N.  Y. 


Aeroplane  Cylinder  Forgmgs 

We  make  a  si)«cialty  of  hollow  forging  in  dies 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
iagt  of  high  and  low  carbon  O.H.  or  alloy  steels. 

We  havcfuniuhed  oUiukr  ioimm  to  pnctkaltjr 
all  the  englM  bidUsts  ni  tte  Uano  Ststcs. 


MsnPiroiiella:  Hik^Fluges  al  Skdb,etc. 

■  MDacoIlanoous  steam  hammer  and  hy-' 
dhmuUc  press  die  forgings  of  all  tjr|»aj 

Quick  nrvicm  our  Mp«ciaUy 


TIOGA 

SSnd  AGteyiA^ 


&  mON  COMPANY 

.V^ILflLA 


Screw 

Machine 

Products 

LiPt  us  quntv  on  roar 
r^liilrrmcntH    for  wbat- 
r   vou  ntfd  In  tMa 

CompUaoce  to 
oatkii 


Aoy  wutk  w  to  2W 

THOS.  H.  DALLETT  CO. 

PHILADELPHIA,  PA. 


Digitized  by  Google 
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,1!  iv^^^-r-^lT 

:iiDe 


btoi3 


DiMMDberK  Moton  Girpontion  detign*  and  build* 

hiph  Bpeed,  hiph  powerpcl  niotom  for  Autoniobileft, 
Motor  Uoat8  and  Aeropianes.     Write  for  full  details. 

MSSEnaciiin«iscoinumi»Bmh«i,ik«  m 


C  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Brandies  of  Aviation 

Bath,  N.  Y. 


The  fieam  Airplane  Compaay 

(INCOKPOHATBD) 

Announce  that  they  are  in  a  position  to  accept  a 
few  students  in  their  Aviatioa  SdiooL 

CURTISS  and  EUROPEAN  MOTORS 
TRACTOR  and  PUSHER  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  UVING  EXPENSES  REASONABLE 
NO  CHARGE  FOR  BREAKAGE 

CorT«»pondme«  !nvil«d 

THE  B£AM  AIRPUNE  COMPANY 


Recharges  Itself  in  30  Seconds 

A  oalewonby  feature  of  this  compressed  air  starter  i* 
that  it  replenishes  its  energy  in  less  time  than  sqy  ocfaer 

starting  system  in  existence. 

"  The 
Perfect  Starter'* 

Noalteraiion  in  motor  or  other  (rear 

reduction  ncciirvi  for  attac  lnnent. 
When  tlic  Nt-iticr  is  nut  in  u>r,  l!ic 
motor  Irft  ci:tiir'\  iti-f.  Inlcrf i-rcnn- 
is  imiKis-.iiilc.  "M..ili-1  I>"  fiir  l^i) 
H.  P.  eiiKincs  wciglia  56  lbs.,  aiiJ 
*'Model  C"  far  2S0  H.  P.  engines. 
79  Um.  Tested  mod  tffmwA  by  U.  S. 

1.9JLIL 


FOR  SALE 


1. 


2. 


3, 


One  Model  "  R  "  Wright  Air- 
plane of  the  Reconnaissance 
Ty  p  c  f  u  1 1  y  c  q  u  i  p  ped  with  Hall- 
Scott  125  Horse  Power  motor. 

One  Model  "S"  Wrij^ht  Sea 
plane  equipped  with  Hall-Scott 
150  Hone  rower  motor. 

Two  Hall-Scott  125  Horse 
Power  Aviation  MoK>i:s. 

One  Hispano-Suiza  100  Horse 
Power  four-cylinder  motor. 


The  above  equipment  is  in  most  ex- 
cellent condition  and  can  be  secured 
at  very  reasonable  prices. 

Don^t  fail  to  send  for  detailed  speci- 
fications and  prices.  Address  Box 
SO,  Avi.^TioN  AND  Aeronautical 
Enginebking. 


Classified  Advertising 


FOR  S.VLK— OOhp.  CurtliM  motor,  $1000.  New  AO  Maxi- 
motor,  fMM.  46  Jf nzlnwtor^  IStWi.  N«r  leapluM,  9B00L  |400D 
fMrts  Rtocic,  flOOO.  AddrPM  088  TmmbnII.  Detroit,  Midi. 

KN'OINKKU  KXKCJ'TIVK,  at  present  Is  prepared 

to  tindprrnko  the  i)rf;:inl/!itloii  of  an  aiiTilanc  plniu,  Kquip- 
lutiir.  j  i  iiiiK'tioii  Mini  .iin  i iitic.n  iilans  availabie,  hIso  staff  ex- 
pcrltiDccd  astiUtauis.  AdUiess  Box  91,  care  of  Aviaiiom  and 
ABtWAimCAI,  Broiruiito. 

TOR  SALE— 00-hpi,  aioMr.  eompletek  nod  as  new,  gatnxt' 
tend.  Bargain.  Also  parts  of  GortiMUpltuM.  Address  B.  Zim- 
iner,  Wanaw,  Ind. 


VV'A.NTKD — Kcllalilf.  (-ii-  ricrHtxl  alrijlane  propeller  ballder. 
.Mii.tt  bare  ample  Riur  rimu  i'X)>erleuc«.  Addresa  wldl  tatSHues 
aud  lenj^b  of  eii>CTleuoe  iu  Qrst  letter.  Box  01. 


l'°OU  SALIi: — Gyro  uiotored  Tractor,  plane  or  luotor  tieparate. 
Addiesa  Box  7. 


FOR  SALB— Five  dlsiianMeA  Vtancb  jyATlatsnr  flIHiiii,  aio- 
ton  wttb  qasBtlty  of  sparws  mnlre  as  offer;  also  savsnil  tlwn- 
sand  dollaia'  wwth  <a  mlsedlsDcoas  altplaos  parts  in  sood 
ooadltkm  at  W%  of  cost  prtoe.  Qleas  It.  IfsrtlB  Company, 
Um  AnasUSL  oy. 
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ACBTYLKWE  WBLDWC  AND 

'  csunniG 

Okvla-BAvrBMrllU  Co. 

ACGBSSOBUB  AND  HOTEU- 


Aeronantical  Trade  Directory 


DaVtvlar,  ■«!■■■>  3. 

tt,  TiMk  C*. 

■Uadftrd  AaroaadllMl  Ctv 

Tcylor  Iiutrumcnt 

AIRPLANES 


AbmHcso  Antonietira  Olir 
Aatomotlve  ^vbiavlay  Ot^ 

Hfiir>i*l*i!    A-  r'i^,!,ii.  ■  Co, 

l^i&wLa^  Airi:;.n.  ■ 
BanKU  (u.,  Thr 
CKlltornlik  AvUtloQ  Cn 
CoiUm  AmnfiiuMt  MMI  Matar  Vwfp. 
n^yinn  Wright  Alrpl«n«  Co. 
Ho*  r^orlMii  AttmH  Cs*ip> 
fuh^r  Body  Cortt. 
Flint  Alrcnft  Co. 

Fowl  or  AinMka*  Carp, 
aallandat  AInurmfl  Corpi. 
■All,  i.  RabiBnoi) 

Rtlnrlch.  Ihe  A.  S  Corp^ 
Hemiuuin,  Chiu.  A. 

L.  W.  V.  F^cginrTtDC  C>i* 

liUalu(         ruit  Ca. 
LAwr«!.'i  :.fiwla  A«ropl*M  Cp 
t,nv  run  I 

I^wla  A  Vouchl  Corp, 

r.MtiKri_n   Alr[j|iii,i-  ■ 
Mlrhlsnn  Airrrwft  ror^i, 

tU'  li  LflMn  Arroi>l»na  OMfp^  teSi 

I  .   ,  •    ■-  ('firiKtrurllon  To. 

KtI«.  Alrrrnrt  C*. 

I;!    a;:  |. I, < 

^:  III  I  iiil  /\cri»  I  «ri». 

Tbonaa-Marac  Airrraft  CWBw 
WAldMi-lllniirrx  Co. 
WkMoiraMi  Alrvtuft,  LM. 

"     "   Ainvmn  Co, 
Mltmmtt  0«f». 

AIRPLANE  INCIMfiS 

I rtnm  MM  Hatar  4a> 
AtMMiMlTo  Encliivortav  Cou 
BmiMBVUIo  Motor*  Cor*. 
ClMalmn4  Atn  Motor  Co. 
OwMw  Amiatea*  and  Mo«cr 
nmoflm^  M«l«n>  Cant. 
<"J';ricrit)  Ordnaftrf"  Cn. 
'ioniTiil   \-.lil-  l.,  <■.., 
Holl,  J,  Rolilnoon 
Holl-Hcott  Mnlur  Car  C*. 
Oarrlmnn  Alr«»ft  Mataia  Oa. 
Knox   fcJoror.^  Co, 
M:  1 X ^111 1 -1 1 ir  f'n 
Mlll»r.  ntrrf  A  .  Ut»  Oki 
Orlo  Motor  Co. 
PkCkord  Mnlnr  Co 
FUil^rrtfl  V'lUyr  Mfj;    ■  '-i 
8t«rUn(  Erclne  ro. 
•tortoraat.  II.  F..  Co. 
Tla«n>a«-Msr^  Alrrrafl  Oaflk 
Cnlon  Oaa  Enyinr  Co. 
inaaaHlB  Holor  Mfk.  Oa. 
WarM-a  Matar  Ca. 
WMftM-Hattla  Alrcnft  Oaf*. 

AIRPLANE  PARIS 
Aoto-Atro  Ihaal  BaM  Obi 

BaraUo  Itliv.  Oi, 

Century  Tolopbaaa  Oaaatruatlaa 

Co. 

■Ha  ivaelally  no. 

ipnM,  Walkor  M.  Co. 

MW  Mto*7  Toaoor  Ca. 

VvaoBcd  A  Weidrri  ataal  Faad.  OOb 

Reaora  Crma'.riirMDn  Co. 

WaiiJaia  Part.  Co. 

AHJMIMJM 

Arloral  Co.  of  Amerim 

Alumlnuni  fnotlnifn  Cn 
Alamtnum  Co.  of  Amcrlas 
Arn«rlcan  M*tal  Co.,  I.ld 
■.orrraod  A  Co. 
MrAiiontlt^-AtniDlnitm  Co. 
Ao-I.amlnnm  Mfa.  A  Mag.  Co, 

Cnltrd  Mm»(liliC  A 

A  \  FATroN  sciioor.s 

Atlantic  Oa 
tlon 

Kmm  Rrhoflt  of  ATlt.a«a 
Ciirllaa  TValliliiv  Hrltoala 

H  v'lr.^i...r''ivf1  ^:o. 
-■  l  '  fA:,-,    AUlO  8ch««l 

MiiVt  Avimi'in  Inotruotofa 
■(loMa  aebooi  af  AViailaa 

(T.  It  e.  A. 


iWicaL  fli 

■•  vnitad  a  Acavy  um  tnt. 

BALL  BRARTNCS 

(^urnc)   Hull  Bmriiw  Go. 
•NrlUbun  Cow  TO* 
Howt-BriaiU  Utt.  Oo 
Now  Danartaro  Mtc.  Ca. 
Jor-a  Coajiwiv  af  Amerira. 
8.  K.  F  BaB  Baarlac  Oo. 
U.  8.  Ball  Boarlns  Mft.  Co 

BALLOONS;  DIRIGIBLES 

Connecticut  Aircraft  Co. 
Cimtfr  Specialty  Co,  (8tatoa<;ope) 
(liiK  K:i, :ir.<.  rjr.c  Co.  (Qaa  Plants) 
««od,eor  Tlr»  and  Saabir  Co. 
Dnitad  Stat««  Rabbv  Oa. 

BAROf;i;At'HS     AND  BA- 
ROMETERS 

Oroon,  HoBfT  J. 

Haualattor,  A. 

Suaaflold  A  Lorcb 

Taylor  Inatmriu  r.i  r.,mMalWt 

BEARING  METALS 
AiBorleaa  Brouo  Co. 
rahria  Matal  Co. 
Loaott,  Walk  or  M.  Oa, 

BUS&OTGS 

Dound  Brook  OII-Ii«aa  aaarhia  Ca. 

CARBURETORS 
Hfllar  Carburotor  Co. 
WfaHlkarK  Motor  Dovleaa  Oa^ 
wkaalar  and  Sebotilor 
Xcnlth  Carbaraaar  Oab 

CLOCKS  AND  WATCHES 

Cheloea  dock  Co. 
aaallkr.*.  •  flan 
Wklthaja  Watak  Ca. 

CLOTHING 

Aborcromblo  A  ntah 

£ac«  p««t  «  Oa. 


-.  A.  ft 

COMPASSES 
HtMnr  Oyroaaoao  Oa. 

Taylor   Irnlrumant  <.   

DOPE  A^n  VARNnn 

Adam*  A  RItlnir  Co. 
AiaialwtB  — laWta 
Oktaokial  IVadaila 

Conorar.  Tha  C.  a,  Oa. 
nnPont  Chomleal  Wat 
Ploxiblo  CompoonA  Oi. 
NaUaaal  Aaropiana  4X 
VmrfnAmmi  Co. 

Vtatt  *  I>ainb«rt 
■laadard  Varalah  Wari 
Talonlino  A  OOb 
Waaka  A  Co. 

DRIFT  INDICATOR 

•aorry  Oyroarona  Co. 

HRY  KILNS 

'■i;-.l.r   r>rv   Kiln  Co 
nrand  Raplrta  Tanoor 

DY.NAMOMFTER 

"rmcaa  Elactrlp  Wotka 

ENGINE  PARTS 

AblmoV,  N.  W. 
Allachany  Fordnc  Co 
Barraln  Ufc.  Co. 

conmriartaa  Mm  r* 

I^Dchler  IMo  Omttm  OMk 

i*t*  aacdaitrOaT^ 
mira  natabliw  Oa. 
niffard.  MaiM]  Co. 
<MII,  P.  B..  A  Bona 
fbmmlk!  Preaaed  Stool  Ca 
t.ataM.  Walker  M..  On. 
Park  Drop  Fort*  On. 
atandard  Part*  Oo. 
Ti»ft-Pl*r«-«  Mfr.  Co 
Tl«»»  air..!  t   In, II  r. 
Winiomt        Fi     ,t  1 
WbUaua  A  Baraoo  Mf*.  Co, 

Wyatita  Oaadaa  oab 

ENGINEERING 

jtadaaiottro  KnaljioorlBv  €«. 
Otwaaata  Wnglinorlaa  Co. 

Whilo.  3.  O.,  Rnrln»«riii«  Corp. 

Vllleiriia.  Jroriro 

FABRICS 

Courtral  Mfr  Co. 
Lomb.  PInloy  *  Co. 
McBrafney.  Robt.  A  Co. 
(Whitman,  riar^nca  A  Oak 

FIRE  EXTlNCtTIOTRR* 

Pyr-Pyior  Co.,  Th* 
Jobna-MaaviHa  Oaw  ■.  W. 
PyroBo  Mft  Oa. 

GAGFS 

Raalon  .\iif.,  (^,iK.-  f, 

Oaoby  Btoam  Uaco  a  Valva  Co 

•Mkaaa  Oa.,  «ha»  lAa. 
Vattad  Mataa  aaja  dk 


GAflKETS 

GLUE 

Pardlaaad,  L.  W..  A  Co. 
Uaador  A  Adaaaaa. 

GOGGLES 

■Slniuna  A  BuaaaMaon 

Miront.  KiiiamJ  m  MaM 

HOISTS 

Vala  A  Towao  illg.  Oa. 

HANGARS 

Amarloaa  BrMga  Ca. 

AnobOT  OanWitteOanatr.  Ca 

n«alll,  Male  A&ttacft,  laa. 
Kaaabr  *  Hattlaaa 

Mllltkoa  Broa 

Vrndoa,  O.  D.  Co. 

Wralnla  Bride*  A  Iron  Co. 

LIFE  PRESERVERS 

nalvanMtl  Safaly  Mattroaa  Co. 

LUMBER 

Alaaak  Oa..  Jaha  U 

Dolatoar,  J. 

Dattoa,  A.  C.  I.b».  CerTi 

Ladjow,  laraal 

Maacal.  C  a.  *  Broa.  Oa 

LI  MIN(  I  i  ri  r  OMPOUND 

Oeld  IJcht  Mt(.  Co. 

lUdlam  Ulal  I  n. 

Radlnai  l.aniliiiiu«  Mutorial  Corp. 

MACHINERY.  METAL  WORK. 
ING 

DalloB  Hfk.  Corp, 
Waraor  A  Bwaary  Co. 

MACHINERY.  WOOD  WORK- 
ING 

DoAance  Marhloo  Worka 
V^M  Harlilnn  Co. 
Olney  A  H'orrla 

MANIFOLDS 

AJaz  Auto  A  Aaro  iteailaMC^ 
MAGNETOS 

BoMh  Maaaoto  Co. 

Borkahiro  Harnato  Cera, 

Krlr.ason  Mfr  Co 
R»my  KUrtrlo  Co 

.MFT  \T,S 

Aclerui  C«3.  tii  Amarira 
Amorlcan  Vanadium  Co. 
Hathlaliein  Slaal  Co 
Uotroll  Fraaaail  .stael  Co. 
Padara!  Proaaetl  aieei  co. 
aarland  VantiUtor  Cn. 
naador,  Paaachba  A  Pray  Ctk 
LoTCU.  Walkor  M.  Ca. 
Myera,  I.  i. 
So-Inmfimm  Vtg.  Co 
MOOKL  ..MRPI.ANES 
Idoal  Aoroplan*  Supply  Co. 
Wadlac  Moar  Mlf.  Oil 

Raadoa  Hltt.  O*. 

OILS  AND  LUBRICANTS, 

llakor  CoRtnr  Oil  Cn 
Grapblta  Lubricant  Co 
Gulf  RonnliLC  Co. 
Shappard  Idaal  OU  Co. 
Klandard  Oil  OaL 

swiiii  A  niiah 

Taxaa  Co, 
Vacuum  on  Co. 

OIL  PUMPS 
Wayaa  on  Taak  « 
PAGKINC 

Plhre  VlalaMnc  Oa. 

PHOTOGRAPHY 

Hrotk,  Artbnr,  tt, 
Rorbort  A  TTllHa  On 

PISTONS 


PISTON  RINGS 

Arnorlrnn  T>!«(fin  RInK  Oa. 

PONTOON.S 

NIarara  Boat  Co 
Palm4v-^lmp*on  CafPk 
WaUn  M«rln«  Rq iiipmoat  Ca 

PROPEII.ERS 
Amvieaa  rrop4.<i<«-  a  Mfk.  Okk 
Rniritlo  Aaropiana  Carp. 
Doyla.  W.  A. 

Harriman  Alrrmft  Motom  0«, 

H«a»l  Walnut  propeller  Ca. 


iiJiMll  *  M 

tnl 


PYRO.METERS 

Poiboro  <:«,, 
Sti-ir-  ..i..ra 

1    , :  I   ■  I 

A  Mo  Badlator  Mtt-  i  ^^p 
AJaa  Aat*  A  Aero  .sheet  Uatal  Ca 
Buab  Mf(.  Co. 
■I  Arco  Radiator.  Loi. 
BnclUk  A  Monlefc  O*. 
I'l'insaioo  txm 
Komo-Turikey 

RIVETS 

Hllmpaon,  Kdwin  B.  Oa, 

SGLEROSCOPE 

Bh::r.   :n.,rrdnini.i   4   Ut%.  Cok 

SHOCK  AU^UKU£U« 

Waa^  #f«fc  1^' ., 
SPARK  PLUGS 

Chaaiplea  Ifiiltla* 
/obna-MaBTllla  Cau  ■.  W 

Pyro  IrntUoD  Co. 
Rojah  Auto  Supply  Ca 
Splltdorf  eioeirlcal  Co. 

SPEED  INDICATORS 

POxt>or<>  (.I..,,  liir.  Inc. 
JotjB»-M»a«ii.»   Co.,  H. 
Stewart  Warner 
Corp. 

STABILIZERS 

<li««i;e  Aaroaoutleal  Co. 
Martin  Arodynamlo  Btablllsar 
<P«"f  Uyroaeop*  Oai. 

STAMPINGS 


slAJt'J'EHS 

njitr  Molar  Llabtlng  Co 
OkriataaooB.  Tba,  En,  In  win,  c« 
Uaytan   Knclneerlnc  i^iiuratutiaa 

_  Oo. 

■ataa  CoaipreaMir  Co. 
MrtliaaBt  Blootrlo  Ca 
WajaarJan  Maatela 
TACBOMETERS 

Jobno-MaoTlllo  Ca., 
Nelaon  Blower  A  ~ 
Quoan-Gray  Ca. 
Stewart  Waraar  1 
Voeder  Mfg.  Ca. 

TANKS 

Janney.  Stelnroett  A  Ca 

THERMOMETERS 
F»niK>ro  Co..  Ttie,  laa. 

1  it.vlr.r  JiiMij  ijitient  Conpaalw 

T1RF.S  AM>  nniMIFK 

Darnl  Riii  i -  r  i  ritamtlon. 
OaaArear  tuo  a  KuMmt  o*. 


TOOLS 

Brown*  ft  Bharpa 
Hall-Hrolt  Motor  Cnr  I  f, 
Latmlnt  Htamplnr  A  Tool  Oa, 

TKLCKS  AND  TRAILERS 
F»d5ral  Motor  Track  Co 
Pour  Wtaeol  Drive  Aula  Oa. 
Naoh  Motor*  Ca. 
Packard  Malar  Car  Oa. 
■aaMw  ftCa^.  Tba 


SrwS'co. 

TfiRING 

y.ti'V'.Tr,  Ar!  MvXrd  Co, 

Pr..ae  Peter  A..  A  Oa. 
Pnnoay  Inula 
TohlDc  Co. 

TIIRNBIirK! 

riHitoIl  Jlti't: 

Krlr  ^Sr---,  I  ,  1 1  .  Co, 

H:nrT.  r".e  Co. 
Standard  l*rrew  Ca. 

WHEELS 

Aekennaa  Wheat  Co 
Matt  WkeH  Warka 

NattotuU  Wire  Wbevl  Wot  v., 
Wire     Wheel  Corporatioa 

Amariaa. 
WIRE 

Amerloaa  Itteal  a  ad  wfra 

Cantury  TriaMiai 

Cte. 

Klertrlo  Cable  Co 
RoehltBK'a.  John  A.,  Roaa 
Wmplei  Wire  and  Cable  Ca 
WIRELESS 

Amerleaa  Radio  A  Raaoarek  Car* 
Aneerleaa  Wlreleai  Tat  Oa. 
Cotlliv  •  —  " 


Digitized  by  Google 


November  1,  1917 


AVIATION 


503 


Two- Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BRIGHT'S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


mil  WIU.U1III  ni!fTi!fa  comi-axt,  hhw  tou 
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ispano'Ouiza" 


On  Sept.l8th,aWrigbt-MartiT|^ 
airplane  driven  by  a  150 
L^iispano'Suiza  motoij 


^■made  the  Am  erica 
altitade  record 

of  22,000fi- 
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nvnca  to  SSADKB— Wbn   ron  flnUb   rMdInc  Ul«   in>c»ila»' «IaS»  a 
oa*-e««t  ■(map  ob   tbto  doUm,   bMd  sua*  to  asr  pMUl  ««>pl*r* 
It  will   b«   placfrd   In   lb«  bafMtl  of   our   »filrtl»r»   or  akUon   4t  n»  rr*«t. 
N»   wrM>»l>4— BO  a4drMa.     A.   &   8URI-K80W,  I««TMiUmBn-a«»niR4- 
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SPECIAL  FEATURES 
la.\(.;lky*s  h.yjng  mahhink 

AIRPLANt  STAYS 
AIRPLA.XE  FITTINGS 
TNTEK  W  rioNM  AIIU.UAFT  STAND  VUDS 


PUBUSHED  Sl^MI- MONTHLY 
THE  GARDNER, MOFFAT  CO., 

120W  ST  NEV  YORK 


Inc 


AVtAttON 


NovemW  IS.  W: 


CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 

MARBLEHEAD,  MASS. 

Sole  Licensees  for  the  United  States  for  the  Dunne  Patents 
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ZVio  POUNDS  PER  HORSE  POWER 

We  announce  our  latest  airplane  engine 
Model  5A'4'A,  8  cylinder 
Elquipped  with  Sturtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 

HORSEPOWER  210  WEIGHT  508  POUNDS 

Deliveric*  can  be  made  in  Uiree  to  four  wedu. 


MO.  V.  •■  Mr.  o^. 

B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Manufacturers'  Associaiion,  Inc. 
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MODEL'  C  FOR  AIRPLANE  SERVICE 

REAIJV  FOIt  JDELIVERY  DECEMI5F:R  1  s t 


0 


THE  MOTO-METER  COMPAQ 


LONG   ISLAND  CITY 


NEW  ^  O] 


C7X'ato/.se  ot^  Motor  ffcrit  Inclictn 
EA  clitsii  o  Lice/i^fc  o/noycc  Fu/tdcimv. 

Pafv/trs 
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Fartorio,  PUinficld.  N.  J..  EJizabrth.  N.  J. 
Eiecutive  ofFcn,  Woolworth  Bl(i«. 
New  York  aty 
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Does  the   Light  Construction 
of  Airplanes  Cause 
Binding  Strains? 

The  modern,  high  powered  airplane,  while  rigid  in  con- 
struction, is  niade  of  the  lightest  possible  materials,  and 
is  frequently  subject  to  severe  shocks  and  stresses  which 
often  distort  the  frame.  This  distortioti  throws  the  bear- 
ings out  of  alignment  and  often  causes  the  moving  shafts 
to  spring  slightly.  The  result  of  this  disalignment  in 
ordinary  bearings  is  to  cause  cramping  and  binding,  but 
in  SKI*"  Ball  Bearings  the  self-aligning  feature  automati- 
cally adjusts  itself  to  all  movements  of  the  shaft. 

BALL  BEARINGS 


arc  used  by  the  leading  airplane  constructors  becausv 
they  operate  satisfactorily  under  conditions  which 
would  soon  destroy  a  bearing  incapable  of  autotnal- 
ically  following  the  movements  of  the  shafts  on 
which  it  is  mounted.  Don't  take  a  chance  with 
inferior  bearings  at  the  vital  |x)wer  points. 
Specify  SKF  and  .soar  with  confidence. 

SICF'BALL  BEARINU  CO. 

HARTFORD 
CONN. 

211 
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Airplane  Propeller  Specialists 


Propellers  for  alrplanee, 

liydroairplanes,  dirigibles, 
etc.,  desloned  and  built  to 
the  individual  requirements 
of  your  power  plant  and 
type  of  machine. 

Inquiries  solicited.^ 

A  high  percentage  of  the 
latest  and  most  successful 
war  machines  on  the  ▼arious 
fronts  are  equipped  with 

LANG  FiiO^^SLLERS. 


Lang  PropeUer  Company  of  America,  Inc. 

New  York  Office     s  ::    Room  419,  30  East  42d  Street 
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MAGNALITE  PISTONS 

'■^"^'-•E  Duesenberg  Four  Cylinder  Airplane  Kngine. 
Ml- 1 25  H  P.,  uses  Atugnalite  Pistons  as 
rd  equipment.    Not  only  is  this  true  of  the 
Dufienber^;  Airplane  Engine,  but  also  of  the  Duesen* 
ber^  Marine  and  Autottiobile  Motors. 

"'leir  uniform  dependability  and  efficiency, 
Pibtons  have  become  standard  in  Air- 
ne  construction. 

acturing  capacity  is  such  that,  no  matter 
the  order  may  bt.  we  can  handle  it 
We  have  prepared  a  special  booklet  on 
Alloy  Pistons:  a  copy  will  gladly  be 
your  request 

^  M.  LEVETT  COMPA 

er  Aluminum  Alloy  Piston  Manufacturrr 
t  23rd  Street  New  York 
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THE  NEW  DUESENBERG  AIRPLANE  ENGINE 

ILLUSTRATED  hereunder  is  the  new 
Dueftenberg  Airplane  engine  which  has  just 
successfully  passed  through  some  rather 
wonderful  tests. 

The  first  of  these  new  type  motors  has  been 
shipped  to  the  Richardson  Aeroplane  Corpo- 
ration, New  Orleans,  for  installation  in  their 
specially  designed  Sea  Planes. 

A  four  cylinder  4  J"  x  7*  motor  weighing  477 
lbs.  complete  as  illustrated,  including  Chris- 
tensen  Air  Starter,  etc.  Develops  125  H.  P. 
at  2 1 00  R.  P.  M.  engine  speed.  1 2 1 0  R.  P.  M. 
propeller  speed. 

DUESENBERG  MOTORS  CORPORATION 

120  Broadway  New  York  City 
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MILITARY  AIRPLANES 

SEAPLANES 

AIRPLANE  PARTS 

We  are  in  a  position  to  devote  part  of  our  excellent  facilities  to  quantity 

production  of 

METAL  FITTINGS 
SHEET  METAL  WORK 

and 

WOODEN  PARTS 

for  other  airplane  companies. 
Jn»estig0tion  qf  our  fMiUHes  stMcUed 


Des  Lauriers  Aircraft  Corporation 

MAIN' OFFICE  AND  FACTORY:  NEW  YORK  OFFICE: 

Murray  and  Mulberry  Sts.  Woolworth  Building 

Newark,  N.  J.  New  York  Qty 
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An  Anctln  Stanciani  Kflelory-Bulltlliip  Bull!  Uir  The  Grnpral  Elri  (rlr  fotnimny  ni      li.'ii.  .  (»<l.v,  N.  V  .  in  Thirty  Workliig  Diiyd 

Austin  Standard  Factory-Buildings 

Can  be  Occupied 
in  30  Working-days 

You  can  move  into  a  new  Austin 
Standard  Factory-Building  in 
thirty  working-days  from  the  day 
you  sign  an  Austin  Thirty-Day 
G  iKira  ntecd-D  c  I ivcry  Con  tract. 

This  is  possible  because  the  Austin 
Company— subject  to  prior  sale — actu- 
ally has  all  the  materials  in  stock  ready 
for  immediate  shipment. 

The  General  Electric  Company,  The 
Dayton  .Metal  Products  Company,  the 
I'nited  States  Cjovernment,  and  many 
others  have  already  taken  advantage  of 
Austin  30-day  Guaranteed-Delivery  of 
completed  lloor-space. 

You  can  close  the  contract  for  which 
you  are  negotiating,  buy  your  machinery 
for  delivery  at  a  given  date,  and  buy  your 
building  on  the  same  basis:  from  a  cata- 
log, at  a  given  price,  for  guaranteed  de- 
livery, ready  for  occupancy  in  thirty 
working-days. 

Writt,  phoMr  or  trirr  Ihr  offirr  ncaral  tht  propoMtt  leort. 

The  Austin  Company 

INDUSTRIAL  BUILDERS 
Cleveland,  Ohio 

New  York  Philadelphia  Pittsburg  IndianapoUa 

Friport  RcpreMnia  iItm:  Ain«riciin  .Steel  Export  Co.,  Woolworth  Building,  New  York 


f)n  April  23,  1917,  Th«  (lencrjl  I'Ucciric  Cuinp«nv  ordered  *• 
Ituildint  K9,  300  linear  (<rl  <>i  ihi>  Auiiin  Slandird  .Nd  .(  Buiklinit 
KIO  icTt  wide. 


Building  iNo.  89  of  Tht  Onrtal  Hlcoric  Compiny  <t  Schrncctidjr. 
N.  Y.,  on  May  IV,  1917,  21  workinx-diyi  after  da>'  of  order.  The 
iird  b  more  than  half  up  and  iKc  niol  it  toint  on. 


KstCTiMr  <>f  nuildiliR  of  I  iic  (jencrAl  Kicctrit  Ci.ir.pAn>-  fin  May 
31.  30  workine'dar»  after  the  order.  Ktriiihinr  ihi*  iMiildinx  vn 
time.U>t  June  l>ri>ui|bt  u»  order*  for  Ave  more  buildiiix»  for  the  ume 
cuttonier,  all.uf^Mhtck  tu%*e  lieen  hiiiihrd  ©a  rimr  vr  ^ItfdJ  of  limf. 
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NEW 

ENDURANCE  RECORD 

Established  by 

Union  Airplane  Motor 
at  U.  S.  Aeronautical 
Testing  Laboratory, 
Navy  Yard,  IV ashing- 
ton,  D.  C. 

Best  previous  record  ex- 
ceeded by  fifty  per  cent. 

iaR!lli|jJi)|l|]|if»1!KIIII]||RIIIIIIIIB0^^ 


UNION  GAS  ENGINE  COMPANY 

ESTABLISHED  1885 

OAKLAND       -       -       -  CALIFORNIA 
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The  J.  a  White 
Ejigineering  Corporation 


Designers  /W\  Engineers 


Contractors 


Perform  all  designing,  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering  investigations  and  reports 
made  with  recommendations  covering 
every  detail  of  design  and  construction. 

Purchase  for  clients  apparatus,  materials 

and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments lor  prompt  shipment. 


43  Exchange  Place     -     New  York 

LONDON  CHICAGO 
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LOGICAL  EQUIPMENT  /. 


INCREASED 

Strength   Simplicity    Shock  Absorption 

ACRE  R.MAN  WHEELS  solve  the 
problem  of  securing  maximum  landing 
gear  cflkiency  with  minimum  weight. 
The  wheels  absorb  all  shock  before  it 
reaches  the  axle  and  make  air- resisting 
rubber  shock  absorbers  unnecessary. 

Dntn  on  ^-ickerman  equipment  is 
available  for  Designers  anti  Engineers. 

The  ACKERMA 

ROCKEFELLER  BUILD 
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HE  MODERN  AIRPLANE 


DECREASED 

Weight      Rebound      Air  Resistance 

Official  hiboratory  tests  and  hundreds  of 
flights  prove  that  Ackcrman  equipment 
means  longer  service  for  the  airplane 
through  the  elimination  of  structural 
weaknesses  inherent  in  ordinary  wheels  or 
landing  gear. 

Wheels  built  for  any  -iveitfltt  ma- 
chine from  five  hundred  pounds  up. 

'HEEL  COMPANY 

ELAND,  OHIO 
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"Usco" 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC, 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT,  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FRO-M  YEARS  OJ- 
LABORATORY  EXPERIENCE. 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUAUFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT.  VIZ.: 

Strong 
Gas-Tight 

Neutral,  Invisible  Color 
Withstands  All  WextHER 

0>NDITIONS 

AND  Ages  Well 


MADE  BY  THE 
WORLDS  URGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


BALL  BEflRlNdS 

(Patanlad) 

Failure  of  a  bearing  in  the  magneto 
is  equivalent  in  effect  to  engine  fail- 
ure.  Failure  of  a  beazing  in  a 
lighting  generator  is  in  effect  a 
failure  of  the  lighting  system. 
Either  will  surdy  mean  dissatis- 
faction— either  may  mean  disaster, 
possibly  loss. 

Ths  proved  sfiaed-and- 
sMTviea  quaUties  of  'NORmfl- 
Ball  Baarincs  have  resulted 
in  their  adoption  as  stand- 
ards by  practically  all 
makers  of  high-grade  mag- 
netos and  lighting  genera- 
tors— those  used  on  alr> 
planes  of  the  bettor  elass. 

Be  SURE  See  that  your  Electrical 
Accessories  are  "tffiBtfifl"  Equipped 

Ball,  RtUtr.  Thrust  and  ConOitiaHeH  Beariats. 
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CORRECTS  FOR  DRIFT 


No  Calculations 
Necessary 


Drift  Indicated 
in  Degrees 


For  All  Types  of 
Airplanes 


Awarded 
Collier  Trophy 


THF.  SPF.RRY  GYROSCOPE 
COMPANY 

Manhattan  Bridge  Pl«»« 
BROOKLYN.  N.  Y. 


SPF.RRY  SYNCHRONIZED 
nRIFT  SET 
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lONDON. 
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UR  facilities  at  Miami,  Florida, 
and  at  Newport  News,  Virginia, 
pennit  us  to  take  for  aviation  training 
immediately  several  more  students  on 
land  and  water  machines. 
This  offers  an  excellent  opportunity 
for  men  to  gain  aviation  training  at 
old  established  schools  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flying  boats  are  available. 

Students  will  be  accepted  in  order  of  en^ 
roUment. 

Hundreds  of  Curtiss  trained  men  are  flying 
and  teaching  today  in  the  United  States 
Army  and  United  States  Navy  and  abroad. 

For  full  iniormation  wire  or  apply 

Curtiss  Aviation  School, 

Miami,  Florida 
or 

Atlantic  Coast  Aeronautical  Station, 

Newport  News,  Va. 
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Langley's  Flying  Machine 

By  Carl  H.  Biitman 

Lata  of  the  Smithsonian  Institution 


The  Langley  "  aenulrome,"  ihe  first  maii-caim-ing  airpinnc 
ever  built,  is  iiow  exiiibitetl  by  tlio  Smithsonian  Institution  in 
the  oilier  building  of  the  Unitetl  States  National  Museum  at 
Wasliinptoii.  D.        a*  *  ^'•"''y  valuable  liistuiical  relic. 

Samuel  Pieqiont  l,«ngley, 
the  inventor  of  the  flying 
machine,  lia-s  been  long  in 
coming  into  liis  own,  but  at 
last  his  name  has  come  to 
stand  lor  the  pioneer  in 
aviation. 

According  t«  Ur.  A.  F. 
Zahm,  aeronautical  expert, 
United  States  Kavy.  Ung- 
ley's  "  aerodynamic  expcri- 
mentd,  some  published  and 
some  as  yet  unpublishe<l,  were 
complete  enough  to  torm  a 
basis  for  practical  pioneer 
aviation.  He  built  and 
launchwl,  in  1890.  the  Hrst 
steam  model  airplane  capable 
of  prolonged  free  flight,  and 
poHseiiiiing  good  inherent  sta- 
bility; he  built  the  Hrst  inter- 
nal-combustion engine  snil- 
nble  for  a  practical  num- 
carrying  airplane;  be  dcvel- 
ojie  l  and  s  u  c  c  e  9  s  f  u  1 1  y 
launchetl  the  fir?»t  ga-soline 
model  airplane  capable  of 
sustaitie<l  frt>4>  flight,  and  he 
developed  and  built  the  first 
man-carrying  airplane  capa- 
ble of  sustained  free  flight." 

At  the  Panamn-I'acillc  In- 
ternational E.xposition  there 
was  en'cted  a  great  column 
dedicated  to  ProgreBs,  repre- 
senting, in  that  cimneetiou. 
Aviation.  It  bore  the  follow- 
ing inscription:  "To  com- 
memorate science's  gift  of 
Aviation  to  the  world  through 
Samuel  Pierpnnt  Langley,  an 
American." 

To  the  memory  of  Langley, 
late  Secretary  of  the  Smithsonian  Institution,  the  civili7.ed 
w-orl<l  finally  bared  its  head  nearly  ten  years  after  his  death. 
His  man-carrying  "  aeriHlrome,"  built  in  l!)()0-()3.  was  flow^n 
in  1914,  thereby  vindicating  the  claim.*  Langley  advanced ;  first 
in  1896,  when  he  flew^  his  steam  rnodH  succ^-ssfully,  and  sup- 
plemented in  1903,  when  his  gasoline  model  flew,  although  his 
two  attempts  to  launch  the  large  machine  in  the  latter  year 
failed.  It  has  since  been  established  that  this  machine  will  tly 
under  it^  own  power  as  originally  desismed  and  built,  and  even 
carry  additional  weight 


Samuel  Pieri-ont  Lanclet 

A;irr  a  PninliHO  hn  Carl  Kmllh 


Son. — The  name  "aerodrome"  wax  iriren  by  the  late  Sanniel 
Pterpont  I.aogle]r  to  (he  flylni;  miehlne  In  tH1l3,  from  dtpoSpo-^u  (to 
trmverae  the  air)  and  d«po8p4(ia{  (ntr  runner). 


riic  original  machine,  surnauieil  the  "  Buzzard "  was  re- 
turned to  its  birt]i]>luce,  the  Smithsonian,  in  March,  1004,  after 
the  conclusion  of  the  experiments,  an<l  there  stored  for  ten 
years.   On  April  2, 1914,  it  wjis  sliipped  to  the  Curtis-s  factory 

at  Huminoiidsport,  N.  Y.,  for 
reassembling  and  tests.  Dr. 
(.'Iiarles  D.  Walcott,  Secre- 
tary of  the  Smitlisonian  Insti- 
tution, and  Dr.  Albert  F. 
Zahm,  Kecorder  of  the  Lang- 
ley Aerodynamical  Labora- 
tory, and  now  a  Naval  aero- 
nautical ex])ert,  were  present 
anil  witnessed  the  first  flight. 
This  experiment  was  primar- 
ily an  engine  and  planing 
test,  although  the  machine 
was  moiintetl  on  pontoons  for 
an  over-water  flight.  Great, 
therefore,  was  the  surprise  of 
those  pre-sent  when  after  run- 
ning over  the  surface  of  the 
water  for  a  short  distance,  the 
machine  lifte«l  itself  into  the 
air  and  proceeded  to  fly. 

Considerable  )>ublici'ty  was 
given  this  and  later  trials  by 
the  press,  but  as  many  of  the 
newspaper  articlex  were  un- 
ion uimtely  vague,  and  even 
inaci-urate.  it  was  hitherto 
ditlicult  to  a.scertain  just  ex- 
actly what  had  been  accom- 
plished. It  has  been  the  pur- 
j)osc  of  the  writer,  however, 
to  lo<)k  into  the  matter  very 
carefnlly  and  consult  wit- 
nesses aJid  authorities.  The 
story  in  brief  follows: 

Upon  the  receipt  of  the 
complete  flying  ninchine  at 
Hammondsport,  it  was  reas- 
sembled. Few  changes  were 
niaile.  since  it  was  desired  to 
fly  it  in  its  original  form  if 
possible.  First  the  engine 
was  put  through  a  shop  test, 
which  showed  the  neees.sity  of  replacing  the  old  intake  mani- 
fohl  pipe  and  of  adding  a  new  carbureter.  It  also  proved  ex- 
pedient to  install  a  magneto  in  place  of  the  original  batteries 
u.scd  tor  sparking.  There  being  a  spare  pair  of  propellers, 
they  were  cut  down  on  the  comers  much  after  the  fashion  of 
the  early  Wright-type  bladt»8,  bat  as  this  did  not  increase  the 
eflieiency,  Mr.  Langley's  original  fan-type  s<'t  was  used. 

The  first  trials  with  the  floats,  which  consistc-d  of  two  shal- 
low draft  pontoons  forward  and  a  float  aft,  proved  that  the 
machine  would  plane  very  well  with  the  original  wings.  Then 
followed  on  .May  28,  1914  a  demonstration  of  the  complete 
machine,  which  well  proved  tlie  efKciency  of  the  engine.  This, 
the  original  power  plant,  not  only  drove  the  machine  over  the 
water,  but  lifted  it  out  completely  and  started  on  a  flight  in 
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spite  of  the  ndilitioniil  dead  w('j(;ht  of  the  pontoons,  a  weight 
uc'viT  iiiiticipati'd  by  the  iiivi'iitor. 

Dr.  Wnh-olt,  wh()  was.  I'oilunatc  in  obs«n°ing  this  test,  mailo 
the  following;  stalciiient  to  the  writer: 

"  Karly  in  the  niKniinj;  <il'  May  28  the  machine  was  launched 
with  its  |iuntoon»  ami  (ileiin  H.  Curtiso  clinibetl  into  the  avis- 
t(»r'8  seat.    Starting  the  propellers,  the  machine  gliileil  ove 
the  water  for  200  ur  300  yd.,  bringin;;  the  pontoons  ko  that 


Qu.vrrrEK  Size  Monio.  up  the  "  AEiioimoMi:  "  i.\  I-'i.iuht, 
A  t  o.  8,  1U03 

I'hoto  Smitlm'tniaH  Inntilulion 

they  planeil  over  the  surl'iU'e.  It  then  rose  in  the  air  a  short 
distaiire  and  <-ontinue<l  tor  about  2IM)  ft.  when  Mr.  Curtiss 
brought  it  liaek  to  the  water. 

"  Si>v<'ral  trials  were  made  subsequently,  but  owing  to  engine 
trouble  and  the  giving  way  of  certain  of  the  old  ball  bearings 
between  the  engine  and  the  ])ropellerH,  the  pontoons  did  not 
get  out  of  thi'  water. 

"  It  was  decided  to  strengthen  all  l»earings  so  that  the  strain 
between  the  engitie  and  the  propellers,  resulting  from  the 
weight  of  the  |)onloonK  an<l  supports,  would  Ih*  provided  for. 

"  The  several  trials  j)rove<l  great  stability  for  the  tandem 
type  of  machine.  As  the  rv^ult  of  experience  with  biplanes 
ami  monoplanes  iluring  the  past  ten  years,  another  tan<lem 
machine,  if  built,  woulil  have  a  very  much  smaller  wing  surface 
and  would  be  pro\ide<l  with  an  engine  of  greater  power  and 
ellicienc-y." 

Soon  after  the  first  Might,  some  n'ndjustmeuts  were  mode  on 
the  machine  and  further  tests  were  conducted  on  June  2,  with 


Full  Size  Lan-oley  "Akroihwme"  Rkaiw  rou  LArNcniNO, 
t)<rr.  7,  1003,  «s  PrvroMAr  Rivxr,  Nkar  Widewater,  Va. 

Phulu  RmilhiAHian  lii'tllutinn 

far  better  results,  altlauigh  no  lengthy  I  ights  were  made,  for 
it  was  thought  best  not  lu  over-tax  and  possibly  destroy  the 
engine,  bearings  and  slmfling.  The  added  weight  of  the  pon- 
t<H>ns  and  their  supports  inerca.stsi  the  weight  of  the  whole 
machine  from  8.'!0  |b.  In  1,170  lb.,  or  40  |ier  cctit.  an  ainmini 
too  great  for  safety  nnd  elliciency.  In  th<-  hope  of  offset  ting 
this  athlitiunal  weight,  Dr.  Wnlcott  agreed  that  a  Curtiss  80 


hp.  engine  with  a  single-tractor  scn-w  l>e  Htte<l  since  its  line  of 
thrust  is  practically  iilciitii-al  with  that  of  the  Langley  twin 
propellers.  On  installing  this  |>ower  plant,  the  aviator's  scat 
was  inovi>4l  u[i  and  backward  l)etween  the  planes,  and  other 
minor  adjustments  w-re  niaiV. 


TUKKK-l^fAirrKKS  KgaK  V'IKW  op  LaKGI:  Mac-IIINK  ItKSTlKli  o\ 
HofSE-Bo.tT.    Tl  KNTAUl^  PGR  PoiNTINO  THE  NOSE  OF 

Machine  Into  the  Wink  is  Shown  Bku)w 

THE  I'LATtxmM 
fholu  Kmilhiiunian  l»»t\tuH<>tt 

On  Sept.  17  two  fligbta  were  made  by  Elwood  Doherty.  The 
complete  machine  now  weighed  l/i20  lb.,  but  no  bending  ur 
warping  of  the  wing  frame  was  noticed  in  spite  of  an  e-tcesa 
of      per  cent  over  the  origituilly  designed  load. 

On  Sept.  10,  after  some  adilitional  adjustments  hod  Ikhjm 
made  in  balancing,  and  in  the  angle  of  inci<lence  of  the  wings, 
and  substituting  a  O-ft-,  for  an  8Vi!-ft.  air  screw,  more  su<"ce8s- 
lul  flights  were  made  betwtcn  1,11(10  and  3,(KH)  ft.  in  length. 
Work  on  the  "  America  "  delayeil  further  tests  for  awhile,  but 
on  Oct.  1,  six  flights  were  made,  covering  distanci's  nt'  troin 
1,000  to  ft.  at  a  sfh-mI  of  alMmt  ^5  m.p.h.    Mr.  IK.herty, 

who  piloted  the  nmehine,  statcil  that  the  inherent  stability  wns 
excellent  and  that  the  conlnd  was  salisfuclory.  although  inervly 
the  universid  tail  Wiis  usi'il  for  stnbili/.irig.  Sub.'vetiuently 
longer  llights  we«?  ucliie\'cil,  nnd  .some  of  these  weri'  made 
when  winter  having  set  in,  the  machine  was  erpiipjied  with 
.skates  ami  thiwn  fnmi  the  ire.    It  was  not  tlown  high  in  the 


First  Trial  Flight  ok  the  Lanoi.kv  "  Aerodrome  "  krom 
Hoir.sE-BOAT,  0<_T.  7,  UK»3.  In  Falling,  the  Front  Part 
OF  TR.\rK  Caight  the  Front  Gt  v-l'osT  and  Bent 
IT  Backward,  1*i  llinu  the  Front  or  the 
.M.M'HiNE  Down,  as  Shown.  The  Two 
Lower  Gi-v-Posts  SHortn  Be 
Pauai.i.el 

t'fttftu  Smithit*tntt$n  InntilHlintt 

air,  for  feur  of  .some  a<'ci<lenl,  sin<-e  it  was  felt  that  it  had 
vinilicate<l  its^'lf  and  deserved  to  be  exhibited  as  the  pioneer 
American  mui-hine. 
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FnoxT  View  op  L.vrge  Laxoley  MArm 

Phi.  Itt  Smtthuon 

Ijanjrlpy's  "  ae:o<ljonn',"  whirh  was  romplfted  in  1903,  eleven 
years  before  it  took  to  the  uir  proved  witliiu  the  limits  of  it8 
trial  Itif^lils  to  )ti>  as  slulile  us  our  iiui  leni  Mirplaiit's.  When 
it  is  i'oiisiile:e  1  that  this  uia<-iiine  wa*  built  at  an  ei>och  when 
the  art  of  nielaliinxy  was  not  far  a<tvanee(l,  one  eunnot  hut 
note  with  adiniration  how  well  the  stnietiiral  steel  and  the 
lienrin};  stirt'aees  stiHxl  up  under  tests  which  far  exce4-deil  the 
requirements  for  whioh  Mr.  Lanpley  hail  allowed. 

The  I.jU)trley-t \  pe  niaehine  is  known  as  a  tandem  monoplane; 
its  frame  in  plane  view  is  an  elongatwl  ellipse  of  steel  tubint;, 
Iniilt,  puved  and  balaneed  with  the  (crcatest  seientilic  a;'eura('y. 
The  four  wings,  set  at  dihe<lral  angles  for  inherent  stability, 


XE  ON  LaL  NfHI.VU  WaYS  IN  1903 
Ian  InnHlution 

wen*  built  up  of  espw-ially  4lesig'ned  hollow  libs  of  wood,  pat- 
terned after  the  quills  of  n  binl,  and  covered  with  percaline. 
Its  power  W!is  derived  I'roin  a  live  rylinder,  wali'r-eooled  gaso- 
line engine,  which  developed  over  50  hp.  ut  about  050  r.p.in., 
iind  operaliH]  the  tw-o  pn>pellers  fmm  a  main  sliaft  by  bevel 
gears.  The  propellers  were  made  of  crossed  steel  tubes  covered 
with  cloth.  The  crueifonn  tail,  the  sole  means  of  control,  wa^ 
of  the  I'enaud  type,  arranged  for  automatic  balance,  yet  sensi- 
tive to  regulation  by  the  j)ilot.  The  total  wing  area  was  1,040 
sq.  ft.  and  the  weight  was  830  lb. — about  one-and-one-quarter 
s(|uare  feel  to  the  pound  giving  a  much  lower  lift  loading 
nitio  than  is  employed  today  where  high-speed  motors  are  used. 
Nevertheless,  this  ratio  enabled  Mr.  CurtisH  to  lly  the  machine 
with  about  3-10  lb.  overload. 

In  15)03  the  only  apparent  fault  with  the  experiments  lay 
in  the  launching  apparatus.  The  methoil  employetl  comprised 
a  ear  running  on  a  GO  ft.  track,  propelled  by  a  catapult  ar- 
rangement of  springs,  which  with  the  added  thrust  of  the 
propellers  was  calculate<l  to  give  the  "  aerodrome  "  sulTtcient 
momentum  to  start  its  flight  from  the  top  of  the  bouse  boat. 
On  the  only  two  occasions  when  this  machine  was  testeil, 


Dr.  S.  p.  Lakoi.kv  o.n  Hiuut  and  Chahlcs  M.  Manly  on  Left 

I'hutu  Smlthmtitian  Ittiltlulinn 


ViBW  OK  THE  Machine  Taken  at  Hammondsport  in  1914 

Photo  CurlUt  Aeroplane  t'n. 

Oct.  7,  and  Dec.  8,  1903,  this  appanitus  unfortunately  failed 
to  operate  j>rx>|>erly  and  the  machine  fell  into  the  water.  It 
never  had  an  opportunity  lo  |)rove  its  worth.  On  the  first 
trial  two  clips,  which  held  the  forwanl  guy-i)o»l  of  the  machine 
lo  the  launching  car,  failiil  to  release  at  the  end  of  the  run, 
and  consequently  the  forward  end  was  dragged  downward 
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wheu  the  fore  part  of  the  track  dropped  away  for  clearance. 
This  can  be  se«'ii  in  the  photograph  of  the  first  launching, 
whi>n'in  the  forward  jiost  is  seen  to  be  bent  backward,  out  of 
alignment  with  the  after  |>ogt. 

Two  months  Inter,  during  the  second  trial,  the  bolts  holding 
the  rear  guy-wires  gave  way,  due  to  too  great  an  initial  im- 
pulse, allowing  the  rudder  to  drng  and  catrh  as  the  machine 
starte<l  to  leave  the  track.  This  pulled  the  rear  of  the  "aero- 
drome "  down  so  that  the  combined  forces  of  thrust  and  drag 
made  it  turn  a  backward  somersault  in  the  water. 

Although  Mr.  Langley  cousidercil  nearly  every  form  of 
launching  device,  including  the  track,  pontoon,  and  catapult 
methodjj,  he  wa-s  detennine<l  to  make  safely  llie  greatest  factor, 
and  therefore  launched  the  machine  from  the  house  boat  over 
the  water,  where,  if  it  should  fall,  the  danger  of  diunttge  to  the 
aviator  and  the  machine  would  l>e  as  small  as  possible.  The 
system  unfortunately  did  not  prove  efficient,  but  it  was  evolved 
eleven  years  ago,  and  we  can  all  recall  the  difTlcultios  en- 
countered by  the  Wright  brothers  in  their  early  laanchings. 


Olexx  H.  Ct  RTiss  Seatei)  in  the  "  Aerouho-me  " 

I'holo  Dr.  Charlft  H.  Walrnit 

Had  they  been  discouragoil  after  two  attenipt.s  nothing  would 
have  ever  come  from  their  efforts,  but  being  their  own  masters 
and  not  responsible  to  the  Government  as  Mr.  Langley  was, 
they  were  enabled  to  persist  in  their  efforts  until  success 
crowned  their  work. 

Charles  M.  Manly,  who  ilesigned  the  gasoline  engine  for  the 
Langley  machine  and  assisted  Mr.  Liingley  in  his  resenr<-h 
work,  also  chose  to  fly  the  "  aero<lr()tne."  Despite  the  fact 
that  the  machine  lacked  a  proper  lauding  gear  or  even  shiM-k 
absorbers  of  any  form,  Mr.  Manlv  bravely  mounted  into  the 


airi>lane  resting  on  the  top  of  the  house  boat,  and  after  testing 
his  controls,  waved  his  band,  signalling  that  he  was  ready. 
The  propellers  l>egan  to  whirl  faster  and  fast»?r;  the  g^reat 
catapult  springs  were  released  and  down  the  track  sped  the 
machine  only  to  be  upset  and  to  drop  with  the  aviator  into  the 
Potomac  River.   Twi<*e  did  Mr.  Manly  attempt  to  lly,  with  the 


The  "  Ai:rodrome  "  as  CoxvERTEn  ixto  a  SeapIm\ne,  Mav  28, 

1914 

/'Aolo  Ur.  Charlt-  n.  Walrult 

same  results,  anrl  each  time  he  extricated  himself  with  difficulty 
from  the  sinking  machine. 

Mr.  Langley "s  interest  in  aeronautics  was  manifested  first  in 
1887  when  he  undertook  to  demonstrate  the  possibilities  of  and 
the  conditions  for  tninsporting  in  the  air  a  body  heavier  than 
air.  His  exj)erinient8  led  from  elementary  tests  with  toy 
air|daues  of  rubber-band  pro])ulsion  to  tests  of  single  plaue« 
and  superposed  planes,  nulders,  propellers  and  other  ap- 
paratus by  the  planenlropper,  pen<lulum,  and  the  whirling 
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table,  tu  .st«>«iii  and  (raiM>liiie  puwcr-plantit  and  model  aircraft 
propelled  by  them. 

8u<-c-es8  in  actual  flighto  ftrtit  attended  his  efforts  on  May  6, 
18!>t),  when  one  of  hia  model  steam  "  aerodromes  "  made  two 
llij;ht«  at  Qtianticu,  Va.  Dr.  Alexander  Graliam  Bell,  who  was 
present  at  this  tlrst  flight  of  a  heavier-than-air  machine,  said 
at  the  time:    "  No  one  who  wao  present  on  thin  interesting 


The  "  Akrodrome  "  is  Flu,  Flioiit  Over  Lake  Kei  ka 

Phnto  HVi/man 

occasion  could  have  failed  to  re4>ogniise  that  the  pnicticabiiity 
of  mechanical  flight  had  be«>n  demonstrated." 

Other  flights  ut  steam  models  t'ulluwed  upon  the  first,  and  on 
Nov.  2S,  18i)fi,  a  remarkable  flight  was  witnessed  by  F.  O.  Car- 
penter, a  prominent  newspaper  man,  who  reported  it  to  the 
press.  In  1898,  I'residiiil  McKinley  requestwl  Mr.  Langley, 
through  the  War  Department,  to  build  a  mnn-rnrrjnng  ma- 
chine, and  in  spite  of  Laugley's  previous  Htatcmeiit.  "  I  have 
brought  to  a  close  the  portion  of  the  work  which  seemed  to  be 
8pe<-ially  mine,  the  demonstration  of  the  practicability  of 


The  "  Aekodkome"  Flie-s,  Seit.  17,  1914,  with  Cl"ktis.s 
Ekgike  and  Tra(TK)b,  Sk.\t  Mo\t.d  Up  and  Back 
I'holo  HVirman 

mpchaniral  flight,"  he  willingly  undertook  the  lB.sk  which  the 
head  of  the  Nation  asked  him  to  shoulder, 

One  more  achievement  was  his,  liet'ore  the  trials  of  the  large 
machine;  aud  that  was  the  successful  flight  of  the  quarter- 
si/.e  air-<-oolei!  gasoliue  model  which  flew  unguided  and  without 
mishap  on  .Aug.  8,  1903. 

Fidlowing  the  two  attempts  to  launch  the  man-«arrying 
machine,  nientione<l  above,  there  came  such  a  flood  of  ridicule 
from  both  the  press  aud  the  public,  that  the  War  Department 
mode  no  further  allotment,  but  tliscontinuei]  the  trials  and 
turned  the  machine  over  to  the  Smithsonian  Institution. 


It  has  fre<pjently  l>cen  said  that  Mr.  Langley  died  of  a 
broken  heart,  and  while  this  is  held  by  some  to  be  inserted  for 
an  added  romantic  interest,  many  of  the  Smithsonian  oflicials 
and  others  closely  connected  with  Mr.  Laugley's  iuterests,  fed 
that  the  unjuift  criticism  of  which  he  became  a  re<-ipient  did 
much  to  hasten  his  end  in  1906,  three  years  after  his 
liwt  aeronautical  experiments  were  cunclu<led.    It  is  only 


The  t'oLUMN  op  Pimxjkkss  Bearing  Lanqi.ey's  Nahb 

Pholv  .SmiCKunt'oii  ln>liluilon 

natural  that  he  sliould  have  keenly  fell  the  lack  of  public  fore- 
sight on  the  problems  which  he  had  mathematically  aud  scien- 
tifically proved,  but  failed  to  demonKtnile  practically. 


Balsa  Wood 

The  United  States  Forest  I'roducts  Laboratory  has  recently 
conducted  a  uumbcr  of  testa  with  Balsa  wood  to  determine 
its  general  characteristics. 

Some  of  the  results  of  these  tests  are  now  available  and 
are  published  iu  the  accompauyiug  table. 
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Airplane  Stays 

By  Harry  A-  Whitney 


From  Accidents  due  to  the  collapsing  of  a  wing,  or  the 

wint^,  of  (he  airplaiii-.  it  i«  Hviileiit  that,  in  some  casf»,  the 
vire  stays  are  not  equal  to  the  strain  put  upon  them.  The 
reasons  for  the  deterioration  of  a  wire,  or  strand,  suggest 
improvements,  experiments,  and  tests,  which  it  is  hoped  may 
aid  aiq>lnne  constructors  iu  their  search  for  a  better  stay. 

Paradoxical  as  it  may  seem,  wires  of  the  highest  strength 
are  not  the  best  to  withstand  the  sudden  strains  and  constant 
vibration  to  which  stays  are  subjected  on  airplanes.  The 
essential  <|ualities  of  a  durable  and  reliable  slay  wire,  or  slay 
strand,  are  strength,  combined  with  toughness  and  elasticity. 
In  addition,  all  parts  of  the  stay  .should  bo  i>rotccted  from 
rust.  It  is  important  tliat  these  qualities  should  be  retained, 
as  far  as  possible,  during  the  life  of  the  airplane. 

Using  a  3  16  in.  solid  wire  which  has  a  strength  of  5000 
lb.,  the  finished  stay  may  have  a  strength  of  'ilOO  lb.,  a 
loss  of  400  lb.  In  (he  same  way,  a  wire  strand  that  teats  at 
4000  lb.  makes  a  stiiy  having  u  strength  of  4100  lb. 

Assuming  that  the  tumhuckles  employed  very  properly 
eqiinl  the  strength  of  the  stay  wire  or  stay  strand  used  in 
making  the  stay,  naturally  the  fa-stenings  of  the  wire  or  stay 
strand  are  weak  poitits  in  the  completed  stay. 

At  the  fastenings,  the  wire  or  strand  is  ne<-esRariIy  sub- 
jected to  a  severe  bending  stress  around  the  turnbiicklc-eye 
and  eye-bolt,  which  bending  not  only  reiluees  the  strength  of 
the  stay  wire  or  strand,  but  causes  the  tin  or  galvanizing  to 
crack  and  peel  from  the  wires.  The  wires  thus  exposed,  unless 
painted  frequently,  are  soon  atlacke<l  by  rust  from  the 
moisture  which  collects  on  (lie  stays. 

A  light  round  thimble,  the  groove  of  which  conforms  to  the 
exact  size  of  the  stay  strand,  should  be  insi^rted  in  the  tum- 
buckle-eyc  and  eye-bolt.  This  thimble  prevents  abrasion  of 
the  wires  and  the  crushing,  or  flattening,  of  the  strand  at  the 
"  pull,"  or  bearing,  of  the  strand  in  the  eye. 

Stays  should  have  some  rust-resisting  coating.  Tinning  and 
galvanizing  wire  is  the  most  ronmiun  and  inexpensive  method 
of  preventing  ru.st.  Although  steel  wire  loses  but  '2  per  cent 
of  its  strength  in  the  proi-ess  of  tinning,  tinned  wire  corrodes. 

Galvanized  wire  resists  rust  much  longer  than  tinned  wire, 
but  galvanizing  a  steel  wire  reduces  its  strength  about  8  per 
cent,  and  sie<'l  wires  es|>eeinUy  of  .small  sizvs  do  not  piwvM'ss, 
as  uniform  strength  after  galvanizing,  as  can  be  demonstrated 
by  testing  the  wires  eomposing  galvanize<l  stay  strand. 

A  better  slay  preservative  than  either  tinning  or  galvan- 
izing is  neode<l.  This  suggests  a  heavy  electro-copper  or 
nickel-plate,  an  elastic  weather-proof  paint  or  varnish  to  be 
applied  to  the  completed  stay,  none  of  which  would  impair 
the  strength  of  the  stay. 

Perhaps  this  feature  has  not  received  proper  consideration 
in  selecting  wire  for  stays.  As  is  well-known,  Wohler  found 
that  "  Kupture  of  metal  may  be  caused  by  repeated  vihratious, 
none  of  which  attain  the  absolute  breaking  limit." 

Steel  wire  roj)es  used  to  guy  battleship  smoke-staeks  have 
broken  when  under  no  unusual  strain,  because  the  wires  had 
become  crystallized  and  brittle  from  the  constant  vibrations  to 
which  they  had  been  subjected.  Airplane  stays,  like  bicycle 
spokes,  must  withstand  repeatwl  strains  and  vibration. 

The  stresses  put  upon  airplane  stays  when  the  machine  is 
brought  abruptly  to  a  horizontal  |K>silioii  after  a  long  swift 
earthward  glide,  are  tremendous.  Such  strains,  aceompauicd 
by  the  inevitable  stretching  of  the  wires  and  the  u.Mial  tight- 
ening of  the  turnbuckles,  destroys  the  elasticity  of  the  wire, 
while  the  incessant  \4bration  crystallizes  the  steel,  .so  that 
eventually  the  stays  are  unable  to  sustain  the  load  which  they 
cnrrieil  safely  when  new. 

It  would  help  airplane  constructors  (o  decide  u|)oa  the  best 
qualities  uih\  sizes  of  stay  wire  and  stay  strand,  if  there  were 
avsilnble  nelual  strength,  clongnti<in.  and  torsion  tests  of  stay 
wintt  and  of  the  wires  for  stay  strands  when  new,  and.  for 
compari.son,  authentic  tests  of  the  wires  fnim  stays  after  they 
have  been  iu  use  a  definite  time.  Such  tests  would  probably 
demonstrate  the  wisdom  of  adopting— 1,  a  strong,  tough, 
uniform  quality  of  steel;  2.  lartrer  stay  wires  and  strands 
than  commonly  nse<l;  and,  3,  the  practice  of  renewing  all  wire 
slays  after  a  certain  length  of  service. 

Hut  without  the  benefit  of  such  tests,  practical  experience 


appears  to  favor  a  solid  wire  stay  of  the  best  grudc  of  crucible 
steel  rope  wire,  or  bicycle  spoke  wire,  with  a  slight  annealing 
to  toughen  the  outside  surface  of  the  wire.  Although  not  pos- 
sessing as  great  strength  as  the  higher  carbon  plow  steel  wire, 
it  would  withstand  bending,  sudden  strains,  and  vibration 
much  better. 

As  to  stay  strand,  the  nineteen  wires  composing  the  strand 
should  be  of  the  best  quality  crucible  stetd  n>|)e  wire,  the 
strand  to  be  made  in  two  operations;  that  is,  the  center  wire 
should  l»e  covered  by  six  wires  with  a  short  twist.  This  seven- 
wire  strand  should  then  be  rovered.  by  a  separate  operation, 
with  twelve  wires  having  a  longer  twist,  the  object  being  to 
have  all  wires  (except  the  center  wire)  of  the  same  length, 
thus  distributing  the  stres-ses  evenly  among  the  wires. 

This  is  not  the  case  when  the  nineteen  wires  are  twisted 
itito  strand  in  the  easiest  and  rhcape^st  way — that  i.s,  in  one 
operation,  witii  the  same  number  of  twists  in  a  given  length 
of  strand,  for  the  itiside  six  win«  wrappe<l  around  the  center 
wire  are  necessarily  shorter  than  the  twelve  outer  wires. 
Further,  the  straight  center  wire  should  stand  greater  elonga- 
tion without  breaking  than  the  wires  twisted  s|)indly  al>out  it. 

In  conclusion,  every  manufacturer  of  airplanes  should  hav« 
rigid  specifications  and  certified  tests  for  all  stay  wire  and 
wires  in  stay  strands  and  control -cords,  covering  strength, 
elongation,  and  torsion  tests.  All  wires  entering  into  stay 
strand  and  control  cord  should  be  reasonably  unifonu.  for  it 
is  suicidal  to  use  stay  strand  or  cord  containing  some  high 
strength  steel  wires  low  in  elongation,  while  other  wires  in  the 
strand  or  cord  are  of  less  strength  and  greater  elongation, 
rnifnrmity  is  best  secureil  by  testing  the  emls  of  every  length 
of  wire  on  a  stranding  machine  when  bi-ginning  to  twist  each 
spool  of  strand  or  cord. 


The  Terra  Tutor 

In  the  photograph  reproiluced  herewith  is  shown  an  inter- 
esting me<>hanism  devised  by  A.  ('.  Beech,  of  the  Moler  Avia. 
tion  Instructors. 

The  pupil  is  seated  ou  a  platform  which  can  be  tilted  later- 
olly  or  made  to  pitch  fore  and  aft.  or  to  turn  horizontally 
about  a  vertical  axis.  The  platform  is  equipped  with  a  stand- 
ard Dep  control,  and  carries  four  arms  as  seen  in  the  photo- 
graph.   A  3-foot  blower  supplies  air  to  a  central  cliainber 


under  the  platform  from  which  air  is  carried  along  through 
pip<>s  to  the  end.H  ol  the  lour  anns.  At  the  em's  of  these  nrms 
are  plai'ctl  air  trnp  gates  unil  rudders. 

.Just  as  in  the  I)ep  control,  the  wheel  can  shut  or  open  the 
air  (rates  on  the  side  arms  and  produce  or  prevent  lateral 
motion.  The  forward  or  backwani  motion  of  the  wheel  jmisI 
producoi  or  prevents  pitching  in  the  same  manner.  The  fool 
bar  is  connected  to  a  «lrum  which  operates  the  four  planes  or 
rudders,  one  at  the  end  of  each  arm,  and  produces  or  prevenik 
turning. 
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Airplane  Fittings 

By  J.  V.  CoeteUo 


The  term  "  flttiiips  "  as  used  in  Uijs  Mtiele  will  tpplj  to 
any  ot'  the  metal  pieces  designeil  for  tbe  pnrpow  of  Menriag 
toother  parts  of  airplanes,  anch  as  struts,  beams,  wires,  etc. 

Tbe  flttingp  used  on  acnne  of  tbe  early  type  of  forei^  bnOt 
vrmr  maehinaa,  neentJy  exhibited  in  this  coaotiy,  were  made 


Fittings  should  be  deaigiied  to  have  minimum  ot  

for  the  required  strength.  The  tensile  or  compressive  strength, 
however,  is  not  all  to  be  I'onsi.ii'red  when  <l«M'iiiin^'  the  dimen- 
sions of  the  pieee.    If  it  is  to  be  scoured  to  ii  uinnl  member, 

the  bfariiiL:  M.:i>-  :it'  rhr  u  1  -.iri-i  nlso  be  coMsulereil.  If 

a  fitting  ia  designed  to  l«ke  a  wire  pull,  the  strength  of  the 


Fm.  L  BoMT  FnriNO 


Fni.  2l  Bodt  Fimxa 


III  l:u-^'e  pMii  lit  aliuiitiuim  castiiiijs.  This  iiialeriul,  while  hnv- 
in<;  till'  ailvaiiiii^'f  ..1'  liirhi ness.  i-»  mti  beiiiar  UM-d  by  Ameru-an 
mniHilaciurir-  \\\\i>  are  [innlueiiiij;  nmcliines  in  quantities. 

The  greater  percent^Re  of  airplane  fittings  is  cAsily  de- 
ffiirnod  for  stampingH,  and  in  some  instances  where  great 
strength  is  required  simple  forgings  are  used,  as  designs  of 
this  cbsraeter  are  desirable  for  rapid  produetioii,  and  being 
more  reliable  (btt  castings,  tbe  reaMtn  fimr  their  adoptioa  is 

obvious. 

The  grade  of  material  nsed  in  stamped  fittings  insiies  among 
diflenot  manufisetnran.  Exedlent  results  are  obtained  from 


ear  to  whieh  the  wire  in  attached  should  ezcee<i  that  of  the  wire 
or  tambuekle,  as  in  the  event  of  breakage  replacement  of  a 
wire  ia  more  simple  than  replaesmenl  of  a  fitting.  Sharp 


Fio.  4  COHTBOL  Bbacbs 
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-lipet  steel  of  .20  to  .30  per  eent  carbon  content,  beat  treated, 
'It!  phjnieal  properties  of  which  arc  60,000  lb.  per  ski-  in. 
ultimate  strength,  yield  point  40,000  lb.  per  sq.  in.,  and  15 
per  cent  elongation  in  2  in.  A  steel  averaging  between  .10 
•ad  J6  per  sent  carbon  is  need  to  some  extsnt  by  maanfastnr. 
vSk  Btisl  of  this  grade  can  be  used  as  received  from  tbe 
mill,  being  softer,  can  be  bent  without  fimetuie^  and  is  opt 
given  a  subse<|u('nt  heat  treatment.  However,  tbe  tensile 
Strength  is  lower,  averaging  S.'i.OOO  to  40,000  lb.  per  sq.  in., 
which  requires  that  the  design  be  made  correspondingly  lieavier 
than  the  bigfaer  ewbon  steeL 
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Fir,.  8.     BaI.I    AM'   S.H  JCtT  FlTTINU 

corners  shnulil  be  iix  niiied  in  bending  flttings,  and  the  designer 
should  indK'uU'  a  nidius  in  oonwn  •Qul  to  »t  iMft  the  tUek- 
Dcss  of  the  metal  itself. 

In  Fig.  1,  tlie  fitting  is  made  up  of  three  pieces,  the  two 
•oekets  for  the  atrata  boog  spot  welded  tad  brazed  to  the  main 
litting.  Fig.  2  akoiit  a  Ktiaf  in  whieb  the  strut  sockets  and 
min  fMmg  we  made  from  •  ringl*  picoe  with  the  wire  pulls 


Fio.  9.   Inteh-Stiu  t  Fittino 

welded  to  the  main  fitting.  Tlie  tittiiifr  in  Fip.  3  ^li  uol  as  am- 
ple in  design  as  th^)^e  il]u.strate<i  lu  yi'^.  1  and  2.  and  an  at- 
tempt has  been  maile  to  nilow  for  varying  thickness  of  th« 
longeron.  This.  ti>  some  t'xient,  is  also  a  feature  of  the  otbtr* 
The  control  braces  shown  in  Fig.  4  are  made  of  1/32  io.  fv\d 
rolled  steeL  The  tiat  pattern  of  the  baKC  is  shown  at  .1.  T.'ir 
ears  arc  beot  op  as  indicated,  and  arc  slipped  into  and  bnu^ 
to  the  braMi  Thien  ia  a  variety  of  designs  of  the  opper  <ai 
of  the  brace,  some  of  whieb  are  shown  in  the  diagnun. 

In  deeigniag  these  bnees  the  point  of  attaehincnt  of  tk 
control  wire  ia  on  a  fin*  paMug  throogli  the  eentar  of  ttt 
hinge,  normal  to  flia  eenter  linn  of  tba  asnfoil,  aa  ahon  is 
the  illustration.  This  lajwtt  gives  the  least  aBMHint  of  ihtk 
in  operating  the  controls. 


Fra.  10.  Imnw-SiRUT  Firruvo 


FlU.  11.    WlNQ  HuiflS 
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FicB.  6,  6  and  7  imlieate  several  designs  of  aileron  hiiigliL 
Tbe  ntting  rirawn  ia  Fig.  5  is  made  up  of  stampings,  and  woXLt 
not  as  simple  as  tbe  forging^  shown  in  Fig.  6,  it  appears  meat 
secure  in  that  more  advantage  is  taken  of  tbe  beariofr  value  of 
tbo  IhiIIs  ill  the  wood. 

The  binge  sbowii  in  Fig.  6  is  asi^embled  into  a  slot  in  tbe 
wing  bnm  and  the  boH  oolo  is  thco  diilkd.  It  fnqiMntly 


Fta.  12.  WiKQ  Htnob 

liu[ijit'ijs  that  in  lining  up  the  st-vcral  liitiecs  along  a  sHfrhtly 
rriK)k(Hl  beam  the  hinge  tongue  is  not  insertei]  t'i  its  proper 
depth.  The  distance  frotu  the  center  of  tlie  l»oit  to  the  end 
of  the  tongue  is  made  to  allow  for  this  variation. 

Examples  of  some  intcrplane  .■.Inn  titiings  jire  shown  in 
Figs.  8.  !•  niiii  10.  The  fitting  shown  in  Fig.  8  is  of  ball  fuid 
socket  ty[ie  luid  designed  to  take  eare  of  any  ordinary  ddtedr&l 
or  wing  stagger.  The  plate  is  designed  for  the  usual  wire 
polls;  the  ball  ia  made  of  cold  rolled  ateel;  tlie  atem  which  pn>- 
jeets  thioagli  the  plate  is  riveted  over.  The  boll  oodcet  meh 
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it  bnued  into  the  atrnt  wwket  it  mode  fsum  deep  diMing 
■ted. 

The  wing  plate  of  Fig.  9  is  forged.  The  ears  to  vUch  tbe 
strut  is  secured  arc  machined  at  tbe  proper  angle  to  suit  tbe 
tlihedral  ancle  of  the  wingts.  Thig  deeign  petmitt  ot  eevenl 
different  degrees  of  wing  stagger. 

Tbe  fitting  Ulostnted  in  I^.  10  ie  deaigiied  to  oranwuM  tbe 


Fio.  1.3.   Wing  Drag  Braces 


eom^ratively  great  wind  resist  anre  offered  \i\  the  two  typCB 
previoasly  shown.  It  allo«-8  for  any  wing  dihedral  and  the 
■tagger  ia  allowed  for  in  part  X.  A  point  to  be  noted  in  con- 
neetiOB  with  tliia  design  is  tbe  use  to  which  the  bolt  headu  have 
been  rat  in  preventiag  tbe  win  pnlle  from  being  bent  oat 
of  thMT  poaitioii. 

Fittiiigs  designed  to  secon  the  wings  to  the  bodbr  aw  osaaUy 
made  np  as  a  hinge.  TUs  design  aUowa  flenbility  and  ia 
quickly  assembled.  This  is  one  of  the  mMt  iMMOrtait  fittings 
on  the  machine.  Plate  X  in  Fig.  11  baa  eoosiaerable  bearing 
surface  again.st  the  end  of  the  beam,  and  takes  the  compression 
shocks  due  to  landing.  The  hinge  is  secured  to  tbe  beam  by 
two  Ixilt.s  and  till-  method  of  shouhierini;  the  end  of  the  fitting 
in  the  routing  ol  ihe  lieam  is  worthy  of  note. 

The  umle  portion  of  tlie  liinire  .'ihowii  in  Fig.  12  is  welil'-i^ 
and  brazed  into  a  steel  tube  which  extends  across  the  body, 
and  makia  an  exedlent  eonstrnetion. 
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The  usual  win^  *lrn.!;  bracing  is  xliown  in  Fig».  l.'t  and  14. 
The  plate  fitting  <if  Vig.  I'.i  is  n  simple  stampinfr,  havio);  a 
bushing  spun  into  tho  end  which  takes  the  wire  terminal,  Riv- 
ing uioro  hearing  U>  the  wire  hiop.   This,  however,  allows  dis- 


n 


¥iu.  Hi.  Laxoing  Urak  to  Body  Fittixo 


tortion  of  the  wire  loop,  which  has  been  overrfime  in  the  de- 
sign shown  in  Fig.  H.  This  is  made  from  a  single  piece  of 
sbe«t  stool,  doubled.  The  jioint  at  which  the  fold  is  made  i!> 
looped  out,  and  fills  the  eye  of  the  wire  torroinal. 

The  strut  socket  fitting  shown  in  Fig.  15  is  made  up  from 
1/32  in.  sheet  steel  welded  to  tho  ilangc  plate,  which  is  solid, 
giving  full  bearing  area  to  the  end  of  the  strut.  The  socket  is 
hi>lli-<l  to  the  >iniplc  \nH\y  Httiiig  witit  tour  nickel  slcel  holts. 

The  strut  socket  illustrated  by  Fig.  16  is  of  the  pm  variety, 
is  quickly  asAcmhled,  and  gives  good  streamlining.  It  will  be 
noted  in  the  >jrawing  that  the  center  lines  of  the  various  num- 
ber<  uitH-t  nt  a  common  point,  which  is  a  ilesirable  feature. 


The  primary  training  airplane  of  the  Lawsou  Aircraft  Cor- 
poration of  (ireen  Bay,  Wis.,  is  a  tractor  two-srater  l)iplane 
and  is  built  to  the  United  States  Army  specifications,  No. 
1.000. 

The  principal  characteristics  claimed  for  this  machine  are 
tho  following: 

Bpan.  -  Cfipcr  44  ft 

lyower  :i2  f t. 

Chord.— I'pper   7  ft. 

I^)wrr   fi  ft. 


Considerable  difference  of  opinion  exists  in  n>gard  to  the 
merits  of  welded  tittiug:s  aiid  those  that  are  brazed.  Without 
question,  .some  fittings,  owing  to  their  shape,  lend  themselves 
better  to  the  practice  of  welding  than  brazing,  and  vice  versa. 
Take  for  instance,  tubing:  Where  several  pieces  of  tubing 
are  put  together  a  neater  job  and  an  easier  one  is  obtained  if 
the  parts  are  torch  welded. 

In  the  case  of  flat  surfaces  of  several  s(]uare  inches  area, 
brazing  is  advantageous  in  that  the  brazing  metal  can  be 
flowed  over  the  whole  area  of  the  joint,  whereas  the  torch  can 
weld  only  around  the  edge.  Of  course,  the  spot  welder  may  be 
utilized  here,  provi<led  tiic  thickness  of  tho  sheet  and  general 
dimensions  of  the  piece  pcnuits  this  operation. 

A  serious  objection  to  the  practice  of  brazing  is  that  the 
temperature  to  which  the  luetal  is  raised  changes  the  structure 
of  the  steel  used  for  fittings. 

In  attempts  to  heat-treat  fittings  which  have  been  brazed, 
evfii  willi  Iji'iuing  iiietuls  of  coniparalively  liiirli  iiii'ltiiig  poiriis, 
suEBcient  success  has  not  been  met  with  to  warrant  the  adoption 
of  this  practice.  The  brazing  metal  of  so  called  high  melting 
point  melts  at  temperatures  between  l.tJUO  and  1,700  deg.,  and 
the  heat  recfuired  in  heat  treating,  ranging  as  it  does  from 
1,550  to  1,650  deg.,  depending  on  the  steel,  causes  the  brazing 
metal  to  Uow  mure  or  less,  leaving  small  openings  in  the  seams, 
which  have  to  he  refilled. 

In  connection  with  brazing,  the  use  of  bonuc  b»  a  flus  re- 
sults in  a  fitting  with  a  surluce  of  melted  borax,  which  is  re- 
moved with  diliiculty.  Substitution  of  borocic  acid  as  a  flux 
overcomes  this  <lifiieulty,  as  boracic  acid  is  ea.sily  removed  by 
washing  the  parts  in  water. 

Welded  i>arts  always  n-quire  a  subsequent  heat  treatment 
if  the  full  strength  of  the  material  is  to  he  obtained. 

Fittings  on  which  the  welds  are  apparently  sound  will  some- 
times reveal,  when  broken,  that  the  welding  metal  has  not  prop- 
erly fused.  It  is  this  unreliability  which  hn.<  influeni-eil  some 
engineers  against  the  ton;h  welded  fitting.  Imperfect  welds 
are  traceable  to  unskillwl  or  careless  workmen. 

The  practices  of  brazing  and  that  of  welding  give  excellent 
results  in  their  proper  places,  but  the  hoineogeneity  of  weld- 
ing, permitting  as  il  does  proper  heal  treating,  appears  to  of- 
fer the  better  results. 


  i 

Gap    t>  ft. 

Overall  lenirth  2."i  f t. 

Wing  curve   U.  S.  A.  5 

Power  plant  one  4-cyl.,  100  bp.  engina  (Uall-Seott  model 
A-7a ) . 

Speed.  — High  67m.p.h. 

Low   37  m.p.h. 

Climb   2fi00  ft.  in  10  niin. 

Weight,  light   12501b. 

rueful  load   .'■joO  lb. 


The  Lawson  Training  Airplane 


Digitized  by  Google 


International  Aircraft  Standards 

(Cottlhiutit  from  last  Uaue) 

3N6—SiMcifictttioni  for  Soft  Rras4  Shret     jOimt MM ymj-jq t»»tj»-<» *   Womcmanship  and  PisisM.  — 3.  The 

QwaUAi,-!.  The  general  speclflcutlou  ^'"iSSHT'                                  ^  n»t»ln\  »haU  be  ,le,.u  snKwth.  or  nnl- 

101  aittll  form  tCCOrdJoK  to  tbelr           » ii«ro»» mw  1»«  6  f»t  U-M  meien)  lo 8  re»t  (2.44  rorm  color,  uml  Kliall  l>p  free  from  all  In- 

«»  f..K«rtn.  ^  ^■SSr'"      When  orUers  «...  for  .0-ft.   (3.05...,   pd,..!^;  p^S.et;'" 

,,  lenKtha.  the  following  tolpraDC«8  as  to  •■.««n»  

Co„r«r   tI  u'^.       leugthB  wUI  be  allowed,  but  In  no  cose   tkiwue  imw 

u.a.  najtaBMB   ahall  the  aggregate  anuniDt  of  ttaew  short  """"  ' — "  

zrac-T^::::---;-  ,<..„..:  :;  p«  cent:  .i.n.iuSi"i;3 

«>  per  taut  any  be  8  (wt  (2.«  metM»)  or  ov«.         Cmde.  Mim.m  m  t.-uml.- ntrrnirih  (SOJlnm.t 

(b)  Drillings  or  clipping*  for  aunljsis  ao  p.r  ««»  mv  b*  «  f«i  (l.H3  mrteni)  lo «  fc»t  (a.*4  Holx....    ;«M»»i  i  .  un  i.  |,:r mch 

■hall  be  taken  from  both  anda  or  the  coU  ^  JT!?-?-  ..^ . » «. ^ - „  —  _  .       V;        ;  '  ">  25i>«r.rnt 

aanptod  and  «htfl  he  free  from  all  wr-  "   !  "1    .  '^^^  '  ,« 

«i,SfT*^i7®«/.»'p<i'^f?o^Tk"'S  When  omen  «aU  Car  »fb  (44*.Bt)  tt5S**.«'^'^rhi^^i 

electrolytic  copper  acwrdlng  to  I.  A.  8.  B.  lenittb*.  the  ftollowtnt  tiAenuuw  aa  to  JlSr*                ™**  MhJect  to  phyalcal 

nii^-iflcatlon  2N2,  and  spelter  B  or  C  leiJKtlis  will  he  allowefl,  bat  In  no  caae  ,  ,  , 

cnnle  according  to  I.  A.  B.  B.  apedacatiOD  Khnll  the  aBKresate  amodat  of  theae  short  J'             n'  ll'^T/'l  f, 

'"""«h8  csceod  30  per  cent :  thi -S^n^inl  I ,T  m  ^^^^ 

(6)  No  ccrRp  shall  be  ucetl  e.xoept  such  ^ 

as  may  aociimiilnte  In  the  manufacturer's  3«  p-' "  "t  "'"v  V  6  t«i  (I  S-i  m.t4.r,Wr  mv,^  »  .    < 5^*]^ '^'''l 

pliiiits  from  mutiTlnl  of  the  name  com-  nvuK-ri  .T^TT  i  i.    J  '  i"  »  i«"^^T 

IRwItioti  and  of  their  own  make.  '<>     "nt  'oay  on  2  fwt  (o.ei  mnun  to  *  («-t  vi..i2  witnKana  oenoing  flat  on  tnemMlTCS  ]n 

(c)  All  sheet  moat  be  tttlly  annealed  ""J  ""■'•^^"on  withont  (wacktag: 

•fte*  rolJlniL  Ski.»:.tion  of  Tjcst  Sfecihbhs.— 6.  One 

WmxuAiMBiP   AKn   FngTBw—i     TUn  ^ *'' ^' test  Rhall  t>e  taken  from  coch  lot  of  500  Ih. 

-i.^5r':r^'        ^  l.  t.;:il,s.   tia.   foliouin-.;   toi.  rahceN  a«  to  (220.8      >  or  less. 

VbA  «  2SiT1  l*-"^'"'^                            l,„t  In  no  case  PrMKXsio.Ns  and  ToLEiuNrES..  fi.  fa) 

.  .  •             ^?S"-r*...^™_-"Vg  >-Imn  m.'  :ii.'i;n'i,Mt.>  amount  of  theae  ihort  Tlir  »  ,.i^'ht  or  thickness  shall  not  vary 

£Tt  SSSd^  "e'lSS^"*^  ""^    ^         T\    V  r.  ^'""^ 

(o)  speclmena  taken  from  any  lot  shall  ioi»roj». ««, b. a  ..^  (0.6I  m.i«U4 l«i  (ija  l^'^'^'^.^"''"^^^^^^^^^ 

hnve   a    minlmam   tensile   strenglh    of  '  ^  p,lr ^ih«  .h  Li      T .  . 

40.0.X)  Ih.  per  «<i„nre  Inch    (2S.12  k«.  ColI,  sh«n  not  eontaln  m.»  than  to/ '.^.S  , n  luTln^W 

^.i^f    A  specimen  slm  Inr  to  test  san.ple  10  ft.  (106  m.)  toog.  «  7  per  cent  ondarS  W  J^t  wlH  to 

must  wlihst.itid  t  eliii:  hvu{  ilimliie  In  any    allowed         •~™»  "«B«*  wiu  »• 

direction  and  lianuutTcU  Hat.  so  that  a       .wo    c      -c            1     et      a>  /■<•■»    Vr.r  ■  » 

gaee  set  .t  twi,.-  the  thkkne.Ks  of  the       ^'VS-Spcr./fcaf.on,  for  Sheet  Copper  ,,^)    * f^  '^4^^1^^ JS!^ 

metal  will  pa.<H  freely  over  the  ben.l.          «itNKH.M„- - 1.  The  genernl  si,e,  l(ln.tlon«.  'ronce  nm'  he  %  ..er^ln^  «  52: 

Selbctiox  ok  TtsT  SpKciME^.-  0.  When  KJl.  shall  form,  according  to  their  appli  ^ent  untu  'rY'aKc '..r  welcht  ""^  "  IW 

shipments  are  made  in  coils  a  suecimeu  cnbllity,  a  part  of  tliese  B]>oclflcatlonB.  i,,,r   n,..  ,„irii!^«,.  ,.r  ~,i  ■ 

fiom  amy  tenth  eon  atoll  to  taJien  for     Matooau-SL    la)  The  ™r  us.m  n-ei.i  .H  etc  V  e  4  ,^  r^r.^^^^^ 

ph3M  testa  Wtoo  shJinnenta  are  made  shall  be  lake  or  electrob'tlc.  ci>ufornjlnK  shall  u.  rak,    u„'  LiS  «t  ''^^  d^^ 

inatort  lengths  a  spedmen  wIU  to  taken  with  th«  I.  A.  8.  a  aiMKiacndooa  2N2.  and  aa2i2  l...        ,   In      st.  ^  per  c^n 

f*Mn  «ch  case.                                 shall  to  hot  rolled  or  tot  railed  and  to-  d«.iveev.  I'ackino  x^n^smPpTNo  J-7 

nnirxMoNs  AND  TMMAiicBa.--7.  The  ISbed  by  coM  rolling  and  anneaUng  «r  by  (•)  When  orders  call  f«r  12  ft.  (SCO  m  ) 

toleranc.-^  niiowe.1  shall  to  aa  giTen  m  toal  cold  rolling  as  required.  lengths,  the  followlnis  tolerances  as  to 

the  fr>iiowlng  table:                                 (6)  Chemical  analysis  shall  not  h<.  re-  len^hs  will  be  altoW«d,  to?  iST^do  cale 

    "hall  the  aftgregate  araonnt  of  these  short 

*    ~"        '  — — — — pj;oee<l  -«)  i>er  cent  • 

T0L8RANCE8. 

JO  per  rent  ro»y  b»  10  («t  ':!,0.',  mrt«nii  or  <.vt- 

^  liirtrrm. 

^  20  prr  n     riLiiv  be  6  (Mt  (1.83  OMtera)  to  8  foM  (3.i« 

AmiMic»n  Tf>ler»a«,  incbo.  ,„   

Wir-iCago  Thli-kiwwi,  Ix^M  than  S  J  to  8                 S  to  1 1  lllol4        fw-r  «ni  m*.v  b«4ta«|  OJImelanO  te»|»H<Mi 

(■'  •'t  S.I,  inchM.  iDclifs  wid"  inchi'a  mdr.         mcfan  wid<>.  iii«b«  wide,  taetert). 

No.   IS  to  14  0  12.ii.'>taO  OMl  iO.WrjH  0  OOM             iO  0036  -fcO  0040  „.. 

No.  l.itolS  .n-.7l  to  .0403  i   tK)2.j  :t  .0029            ±  .0033  ±   00.17       "hen  ortlers  cull  for  10  ft.  (SlOB^u.) 

M^ii!^ll  -mwi:  -mSi  i  SSSi  ±  -2211          ±  SS!  *  -28^  lenelha.  the  followlnK  tolonitice^  a.  to 

:8iS£  :S8S      I         i  :8S?      I  :SSS      ^  :8gS  'i  f.' ^  ^«''  'n  uo  case 

  ^'"aii  Uie  aggregate  amount  of  these  short 

—  lcngtto«n!eed40|Mr  cent; 

~  ■  ■    JO  PT  (jfnt^m*}'  he  4  (o»I  fl  11'  rr.rtfr*)  in  0  f,.,  i  i :  83 

•Wi?^'tS2L  TliirkneM,  LMilh«ii  127  127  tO^ZM*"'*' "ais^'yrt  87»to.1.^  10  Per  «-nt  m«y  be  2  fert  lO  t  1  r,:tt,rj  u,  4  (t.,1  U.M 

(B.  AS.).  nnliiim'K'n.  mm.  wide.  aiak.  wid&           DD.  1>M*.  am.  wide.  '^"-"'r'" 

No.  8  to  14  3 . ^IM  to  1 . 6Z!l  ±0  074  ^.0B4               ±0  001  ^O  1U2  n-i 

No.      to  IS  1.4.Wtol024  ^   064  ±   074              *  Si  ±   OM       ^ "  f'^T   S-ft.    (2.44  m.) 

No.  19  to  24  012  U5  .611  ±.051  ±.061            ^.071  db  ^OBl  Isogtbs.   the  foltowlnu  toleran<-.s   as  to 

»«>.^«>j^  .^lo  .juM  ±  .ma  ±  .oa  j.  .ew  *  .osi  ^ym,,      aggiagete  amount  of  ttaoe  short 

-  lengtta  exceed  aO  per  cent : 

rtnivjtiY,   I'MKiNt!.  ANO  SiiippiNo.    S.  quireil.   Iml    s.iiii|>lcs  iiv.w    l.i-  tak>ii   for  30  P*'"*"' mv  b»  •  Im  {U3  mMen) « over, 

(a)  When  otiKrs  call  for  12-ft.  (S.Win.)  analvsix  to  vln-.-k  the  u"nliiy  of  the  mate-  wwrrt'"*''                             ' ^'"^ 

IcnKths.  the  fiillouinf;  tolerances  tis  to  rial  useil.  In  wUi'U  <  ase  tlie  shei>(,  after  10  par  MM  nv  b«  2  tat  ghSl  MUr)  lo  4  bH  (Ut 

lengths  wUl  be  allowed,  but  in  uo  caw  belni;  thorouRhly  cleaned  from  all  oxide  meten). 

sluIltb*^V«g«te  anwont  of  theae  sho«  and  dirt.  niu.st  show  a  inull^  otflftSB  per  wiuMt  onicrs  can  r..r  c.-rt    nskt  m. 

lengtU  raeeed  40  per  wAt  cent  copper  plus  silver.  lengths,  the  following  tolerances  as  to 
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leiifflhs  will  Iff  allowed,  but  In  no  ens,- 
Shall  the  aggregate  amount  of  these  short 
leoctlu  wtceed  20  i>er  cent : 

Sptr  Mat  aigr  Im  4  fMt  (I  A  aMnl  Of  MUb 


(b)  Below  1  In.  (25.4  mm.)  wide  sheet 
copper  may  be  furnished  in  rolls  or  coils, 
iB  wtilcli  one  It  win  be  cold  roDed  or  cold 
rolM  and  annealed. 


3N9 — Specification  for  Photphor -Bronze 
Strip 

OCNEBAU — 1.  The  scnprnl  spcclticntlon!!. 
101.  Hhnll  form.  !i(c<irdliig  to  their  ap- 
pllonhillty,  a  part  of  these  spedScations. 

I'HE.— 2.  Tbie  itrip  to  be  med  for 

sprlnKS. 

Matebiai.— 3.  (a)  The  bronze  shall 
conform  to  the  following  chemical  com- 


P«r  oeDt 
91  to  93 

0.10 


h  iK  ilis.  the  folIowloK  tolerances  hm  to 
louirtliM  will  b«  allowMj,  but  in  DO  cnsc 
shall  the  aggregate  amount  of  tbCW  Aort 
lenjrths  exceed  40  per  cent : 

40  pfr  eon(  m»y  t>e  10  fe«t  (3.05  meten)  or  ov«r. 
M  per  iwut  may  b«  8  latt  (2.44  oaten)  to  10  foet  (3.05 
meteni). 

20  per  ooot  may  be  6  bsl  (1  J>  astw)  to  8  het  A44 

10  p«r  was  any  be  4  feet  (1.22  meten)  to  6  (eet  (1.&3 


When  orders  call  for  10-ft.  (.3.0r>ni.) 
IcriKths,  the  followlnc  tolerances  as  to 
If'Tipths  will  hf  nllnwcd.  t>ut  in  DO  case 
sii:.  :  t!  ■■  ;i-'-'rrL-iUo  amount  of  tluee  Aorl 

lf-nKii,<  I'M  t^fd  10  ]ier  f^nt  • 

jxr  fLMir  rr.ii-."  be  S  fprt  (U.  li  mctcml  or  aver. 
30  T^'  cede  luji)'  bo  <i  feel  (1.^83  mtuni  to  8  (wt  (2.'H 

10  per  cent  may  be  4  Issl  QJS  I— Isirt  to  tf  fsH  (1.83 

to«ltota.a9 


W  per  seat  n«r  be  S  IM»  (Oet 


Popper  ,  _ . . 

Ziar.  nuixiiijutLi  , 

Irun,  aMuirauni  

gjWSPbOfSb  IMliSMIS 


(b)  OiOUngs  or  clInpiiMPi  flor  aiwljwlo 
■liall  bo  token  from  both  endo  of  the 
ooll  Bunpled  and  shall  be  free  from  all 
rarflMO  oxide  or  dirt. 

MAWtTTAcrusK. — 4.  (o)  The  bronie  shall 
be  crucible  melted  from  lake  or  electro- 
lytic copiKT.  aci-ordlng  to  I.  A       H.  speci- 
fication 2N2  and  best  Strai's   or  i  .iuivn 
lent  tin  nml  deoxidized  with  iiiirwiiliuniH. 

(h)  Nn  M  iMp  shall  lie  USP<i  except  snrh 
as  iiwy  aeeuniuliite  In  the  nuiniifactnrer'a 
plants  from  uuiterial  "f  the  ssmc  com- 
position and  of  their  own  make. 

(e)  AU  attip  ilMll  be  roUed  to  vrlng 
lamper  nnleao  otberwtae  orderod. 

VbiKMARaHiP  Awo  PiifWH.— (5.  The 
mrfhce  of  the  strip  shall  be  clean  and 
smooth,  and  It  shall  lie  free  from  lajnr- 
tous  defects  such  as  Misters.  sllTefi;  or 
dirt  emlwHM<i^l  in  the  surface. 

PHTSlrAI.     I'ROPEBTIES     ANI»     Tkst.1. — 0. 

Phoephor-bronze  spring  strip  shall  have 
the  eollowlns  phyatenl  pvoiicnico: 


When  orders  call  for  8-ft.  (2.44*in.) 
lenKtlis.  the  following  tolerances  ao  to 
lengths  will  lie  allowed,  hut  In  DO 
shall  the  Mtrgrcitate  aiMount  of  thei 
leu^'ths  cxeeeil  30  i>er  cent : 

30  per  c«nt  n>B)'  he  6  fwt  (1.8.1  ui'^tem)  or  over. 

ao  pn  Mat  mar  b«  4  ImI  (1.22  iMtin)  le  8  itot  (1.83 


t0par««MBiartelta4(ftSl  nsMf)  to  4  Itot  (1.19 

When  ordere  call  for  fi-ft.  (l.'^.'i  mJ 
lengths,  the  followlne  ti>leriinf<-<j  n«  to 
lengths  will  he  alloweil.  i  n!  ir.  nn  case 
shall  the  aggre^nte  nniouiit  of  these  short 
lengtha  exceed  20  per  cent: 

20  p«r«sa4awgrb*4rMt(1.22iiMlei^  ar«T«r.  _ 
10  DM  MaitosrballHt  «M1  asM^to  4 IM4  (1.22 


(b)  Golla  ihall  not  contnlii  more  fban 
tour  lengthB,  and  lenstto  ahnll  be  at  least 
10  ft  (&0S  m.)  Ions. 


tSU-'ipeeificatiims  for  19  SimfitxIUa 

Slei-l-H  irii  Cable 

(Ik.mkai. —  1.  (a)  This  Biiedflcntlou  cov- 
er-- tf  e  finish,  ninferinl,  and  i-<inHtnn-tlon 
if  h\'^\\  stroneth  steel  wire  e.'ihle  riir;ii.i>.M.id 

of  steel  wires  twisted  concentrically  about 
a  ateil  wire  ai  center. 


i:.tviiifiiu"u  III 

TeoHtle -Strenicth.  Yield  I'umt.  in«bea  (flOJtaun.) 

Miolmum.  S5.000  pouDd*  r<^^  ^^lu^rt?  iach  ^.'>!1-76  Ik-  'irimM .    6.^.000  pouodn  iwr  sqimre  inch  5  ptf  seat. 

i4.'i.70  Iek-  mm'.}.  MMSWnt. 


Ifanannn.  1 15,000 |MmDdsp«r  tquanincli  (80.8&kc./tam'.; 


iW.TO  Iek-  mm".). 
85,000 pouitda  par  ■qnai*  indi 
(66.»k«./BU»^). 


Sklection  or  Test  Spetimens.— 7.  When 
•bipmeota  are  made  In  colls,  a  specimen 
from  every  tmtb  ooll  ehall  be  taken  for 
pliyalGa]  tiatai.  Vken  ahl^niBnte  are  made 
Id  abort  leogtlie^  a  fftr*— m  will  l>e  taken 
from  each  eaac 

DiMEKsioNs  AND  Toimiicaa< — 8.  Tbe 
tolerancen  allowed  shall  be  OS  (iTCn  In 
Cbe  following  table: 


(6)  The  Rcneral  K|HfciHc«tlo".<s,  KJl. 
shall  form,  according  to  their  appllcAblllty, 
a  part  of  ttaeae  apectOcatlonB. 

MATiiui>-2.  no  wire  Aall  be  manu- 
factured of  either  T.  A.  8.  B.  standard 
-steel  No.  lOfiS,  No.  1070,  or  No.  lOSO.  the 
wnipoRltlons  of  which  are  listed  below. 

Mam-factiibe^S.  (a)  The  ated  wires 
compoaLug  tbe  cable  aball  be  laid  around 


I  Vttm. 


Acnencau 
Wiro  Oa«« 
JtB.  A  S-). 
Utah  8  to  14 
H*.  IS  to  1» 
tsw  J 


Thirkocai, 

0.128k'.  KO  OMl 
-O.-.n  t'.  .0403 
.OSSOto  .0301 

.otnto  .oi» 
.oils  to  .oon 


T.ewi  tt^an  F> 
infbe«  wiile. 
i0.rj029 
*  .002.5 
±  .0080 


SloS 

inclMffl  wide. 

-!-0  (XXI.T 

±  .oteg 

±  .0024 


^  .0011 


*  .0017 


8  to  11 
>"irbi-'fl  wide. 

-rO  OO.SIj 

i  .oo:» 

±  .0028 
± 


II  to  14 

indiM  «r{4e. 

.^0.0040 

±  am 

±  .0032 
A  .0028 
*  .0024 


Ume  Omta, 


Amcrjean 
Win  Cat* 

(B.  *  S.). 
No.  S  to  14 
No.  l.S  to  IS 
No.  10  ui  24 
No.  25  to  28 

Ms. »  toll 


S.M4tol.e38 

1.450  to  1.034 
.«12to  .fill 
.46&la  .321 
.388  to  .101 


±0  074 
±  0fi4 
=t  .051 
.041 
ik  .033 


i'Ml'-raiio 

127  to  203 

nm.  wifir, 
iO  0S4 
±  074 
*  061 
±  .051 
d:  .013 


203  to  279 
mm.  wide. 

±0.091 
±  .084 

Tt-  .071 

±  .001 
.061 


279  to  356 
turn.  wide. 

102 

*  094 
±  081 
±  .071 

*  .061 


.  Faoxn^  AHD  SaimNO.— 0.  tbe  center  wire  lo  «ae  or  two  layers  aa  re- 
ts) Wbea  ordcn  call  for  )S>ft  (8.06-nt.)  quired  by  tbe  noaber  cf  wlieo  In  the 


'■jil'le  with  a  lefc-h.nid  i  counter  eluckwlsei 
(itteh  and  with  a  leiiirlli  of  l;iy  not  pi  es- 
coed  11  times  the  di'inieter  of  the  <-alile  or 
not  less  than  It  limes  tlie  diameter  of  tin- 
cable. 

(6)  The  steel  from  which  the  wires 
eonpoalDg  the  eaMe  are  drawn  ahall  be 
manofactnred  by  the  acid  open-hearth 

process 

(o)  Wlrea  compoetng  the  cable  iban  be 

uulforuity  coated  with  imre  tin  to  solder 

readily. 

(rf)  Joints  in  wires  composing  the  cable 
shall  t>e  brazed  In  a  gas  Are.  Tucke<l  In. 
welded,  or  twisted  Joints  will  not  lie  jHsr- 
iriirted.  No  two  hraziil  joints  in  individnal 
wires  shall  he  el-jser  to  one  annther  In  the 
completed  ealih'  tlian  l.*.t'  fi'et  ^  1."..72  m.). 
All  braxcd  JoiiilH  in  wiren  ^liull  he  tinned. 
E^poeed  brass  at  joints  shall  Dot  eoutt- 
tnte  cause  for  rejection. 

WoHKMANSiriP  AND  Fixisit — 1.  Kacli 
length  of  cable  is  to  be  ercniy  laid  and 
free  ftam  kloka,  loose  wircM,  or  other  ir 
resolaritea.  The  cable  aball  remain  in  this 
condition  when  nnwooDd  from  the  reel  or 
boot  arouad  a  atandard  thimble,  proper 
pi«ea«tioiia  hainc  takan  toaaeore  the  eade. 

PHTawaL  VaanMiMU  Am  Taarn :  Tm»- 
n7c  r«cf.— &  <•)  A  tanaDe  test  aball  be 
made  apon  each  nai  of  cable  paretaaaed  of 
a  size. 

( f(  I  Samples  of  cable  for  testing  tensile 
strength  shall  be  not  less  than  24  In.  HilU 
mm.)  in  length.  In  making  teusile  tests 
the  distance  heiween  jaws  of  testing  nv.x 
chine,  with  -sample  in  place  and  before  set. 
shall  he  not  let'.s  than  lo  In.  (2.'v4  mm.). 

(c)  Saijiples  for  tensile  Test  may  he 
clampcil  in  the  jaws  of  the  testing'  machine 
In  tbe  uatMl  manner  to  facilitate  te^iint;. 
but  In  cnae  of  fallnre  or  disiiute  on  indi- 
Tldaal  teeta,  and  at  the  reqneat  of  the 
tnanofactnrer.  cheek  teata  aball  be  made 
by  soeketing  the aamplca  wiUi para alne. 

( (I  I  (  aide  for  nse  In  tiie  constmctloD  of 
aircraft  shall  meet  the  required  breaking 
strength  Bi)e<  ifled  In  the  table. 

Bend  Trst. —  (c)  One  hend  test  Is  to  lie 
made  on  a  sample  cut  from  eaeh  reid  of 
cable  of  a  given  size.  Kach  sample  must 
l>e  l-ent  once  around  its  own  diameter  and 
struiKhlened  again  at  least  20  times  In 
succession  in  the  same  direction  of  bend- 
ing without  any  of  the  wires  breaking. 

Torsion  Trst.~H)  A  torsion  test  is  to 
be  made  on  one  wire  from  each  sample  of 
cable  taken  for  teneile  teat.  The  wire  Is 
to  be  gripped  by  two  vtaa  8  In.  (203  mm.) 
apart.  One  vise  shall  be  turned  wtformly 
at  aa  high  a  rate  of  apead  aa  poaalbla 
without  per<<epttblr  heatlDd  the  wire;  ooe 
vise  shall  have  ftwe  aztal  morement  in 
either  direction. 

(ffl  The  number  of  complete  turns 
which  the  wire  aball  stand  is  determined 
by  tbe  tomnda: 

dinmeterlDtncheB  "* 


Nnaiher  of  tarns 


55J& 

diameter  Id  muiimetefaT 
(A)  B<atlnreof  ooa  piece  of  wire  to  abow 
fall  ntu>ber  of  tnma  apedfled  In  the  above 
torsion  test  shall  not  he  considered  oanae 
for  rejection,  but  in  stu  h  case  two  addi- 
tional tests  sinill  he  made  on  two  more 
wires  frrun  tlie  same  samiilo  of  cable,  and 
If  hoih  »ampkw  meet  the  reqalramoDla  Of 
'.he  spe.'iiir:irliit)  the  cable  Bhall  be  a^ 
eeifled  in  this  M'^pe.-t. 

niMl  NSIoNS  -\M>  Tol.F.IiANCES.— 0.  ThCl* 

shall  he  no  permissihle  variation  In  gage 
below  size.  Cable  h.n  i -  i;  i  rliameter  of 
0.031  to  O.ir.n  i^^,  inch  tn-O  to  .^.{*7 

mm.).  Inclnslve.  sh.ill  have  a  permissihie 
variation  of  10  per  cent  above  size,  and 
cable  having  a  diameter  of  0.1 'i?  ( .a  )  to 
WW  (%)  Inch  4.76  to  9,(>S  mm.),  luclu- 
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i  .  e.  ^<ha^  linre  a  pennfatlbl*  TtTlatton  of 
T  {>«r  ceat  above  bIm. 

Deuvbit,  PAcnm,  and  Srifpiko. — 7. 
(a)  All  caMe  dwll  be  sbipped  on  reel*  in 
Icngtto  and  alH*  M  vecUM  OB  oraen. 

(t)  Tb»  dioMoilom  cf  reds  for  dtBw- 
eat  hmfltbB  and  iliM  of  eolile  Hill  oon- 
tom  to  dw  taUe  otticlied  to  mt  ^oetl- 
cation. 

(c)  A  tinned  or  «ralvnnlzed  ated  aeal 
wire  of  approrcd  dcNtRn  shall  pam  around 
DO  less  than  three  convolutions  of  the  cn- 
bli*  on  the  reol  and  shall  pnpR  through  a 
linen  tag  dhowlng  the  luinn'  of  tt:i>  jusinu- 
fartiirer,  the  sir.e  and  leiiRth  of  irihlf  on 
the  rwl,  the  order  number  or  other  li-'.lii 
Ciii'iliin^  markH.  ;iiul  a  ret-ord  of  ttu'  i»^t 
for  tfnsilc  srrc-iLrriL  A  lead  senl  Imprcssol 
wltli  (he  ollicl;il  staujp  of  the  represmita- 
tlve  of  the  (ioveniment  maklnR  the  Inspec- 
tion shall  secure  the  ends  of  tbls  seal  wire 


Mmnc  Oxm. 


305  maun. 

914  ntclvn. 

1.524  oaeicf'a. 

O.IM 

am. 
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mm. 
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4M 
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28.58 
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aos 
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28.58 

406 

103 

254 

28.M 

» 

178 

306 

38.H 

«M 

354 
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28  53 

2.778 

.1  175 

406 

102 

254 

28.58 

406 
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305 

28.58 
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38.88 
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2*3 

28.58 

¥» 
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2r>4 

Z'<  .W 

400 

178 

305 

28,58 

400 

254 

203 

28  58 

AlO 

2.U 

J.14 

2.S.58 

i72 

4O0 

Vlts 

lis  :,H 
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i,H 
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28.58 

61U 
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28  .SS 

01  u 

4i>j 
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98 
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4iS 
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28. .M 
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2.M 

2,%4 

2»  :^ 

6IIJ 
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2 'a 

i).98 
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457 

178 
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63,ti.S 

4.-.7 
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■Mi 

M  98 

GiO 

2:a 

2.'.4 
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■J.vi 
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457 
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■.•.r.i 

■X3 
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2i4 

2.3l 

M  9s 

.si:i 
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79.38 

S.3S0 

457 

254 

2.>4 

.«  9  H 
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264 

5.1.98 

813 

457 

W\ 

.'..i  KS 

yM 

M\ 

4'.7 

79  38 

7  93» 

457 

254 

254 

53  SIS 

mo 

2M 
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53.08 

813 

457 

4IXi 

i'i  !»S 
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79  38 

S  731 

457 
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53. 9S 

S13 
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S3. 88 
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1,27U 
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79  38 
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457 
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53.86 
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4iUB 

406 

53.98 

8U 

SOS 

400 

7B.3ii 

1.270 

406 

060 

7S.38 

In  making  r.n  k^  fnr  t'lo  ahovo  reels  al- 
low a  4-lD.  or  lirj-iuiii..  groater  width  than 
and  fanitali  •vManco  of  Inapoctton  and  ae-  tlie  trafaraa  ipacifled  below, 
ceptance. 


(d)  Slw  ootar  tayan  of  calito  od  «  vael 
ready  for  dilpnianit  AaB  bapiotoctod  tntu 
meehaaleal  lajnr  tn  baadlliw  and  ttana- 
portatfon  bf  an  afldwut  oomrlng  of 
burlap. 


UnSpteWealleiu  |ar  /ji«e(  Atuminum 
OnfBBA.L — ^The    general  specifications, 
lOl.  eball  form,  acrording  to  their  appli- 
enblllty,  a  part  of  these  spprifiratlons. 
MATr.RiAi^2.  (a)  Thro.-  cradeo  of  to- 


CHEMtCAL 


C^tPOgj^l^rag^Or  STANDARD        aluminum  are  recognized : 


Staiutanl  No.  1,  aluminum. . 
atVMbnl  No.  2,  aluminura. 


TABU!  OP  WBIGIIT5.  .SI7.F>!.  AND 
Of  CABL£. 


Emuu  DKm. 


Eg 
i- 

gl 

a 

i. 
^1 


■A' 


6,H^.| 
4  MX  I 
3.'.1Ki 
2.iU0 
1,600 
1.100 
780 
MO 
MS 


HI  110 
7  7li 
.'i  .-.0 
3.50 
2.60 
1.75 
1.31 

.re 

.30 


7 

(i  3.j0 
5  .Vifi 
4 . 763 
3  969 
3.175 
2  778 
2.  Ml 
l.»84 
l.flN 
a.TM 


5.670 
3.629 
2.767 

2.o(r; 

1.451 
953 
726 
498. 9 
353.8 
3aB.S 

B.a 


:«)  73 
20  09 

14  S3 
11  4fl 

S  U 
5  2i 

;| 


«7  ViM. 


Per  rrnt- 

08.0 
W.S 

AtuOlfU — (b)  One  sample  Ingot  of  each 
beat  ahall  be  taken  for  analysis,  and  In 

any  case  not  less  than  otio  snnip'e  Insot 
frJiii  each  .'VXi  lb.  i'J2r,,S  kg.  1  <if  iiict;il. 

((•)  SHnipleti  shnll  be  obtriini-il  liy  <1rill- 
Ing  compli'tely  tliroutrh  the  inunt  or  lisif 
through  from  top  to  hottoni.  i  hc  wt'iKht 
of  the  sample*  obtMiu'  il  !  >  drilllnK  the  In- 
got or  Ingots  shoulil  not  I*  less  tliuu  120 
grnras. 

.Mawufacture — il.  So  scrap  shall  be 
used  except  such  as  shall  acctinmUt*  at 
the  manufacturer's  plant  from  material  of 
the  aame  composition  and  of  their  own 
make. 

3Sl4—SpMUficalions  for  7  x  7  FhxibU 
S>«el-IFo-e  Cable 

(lEiTEKAL. — 1.  (a>  This  speclflcntlon 
<-over8  the  flrilsh.  iiiaterliil.  and  construc- 
tion of  hlgh-strcnRth  steel-wire  cable 
composed  of  steel  wires  twisted  concen- 
Irlcally  aroum!  a  steel-wire  center,  thus 
forming  s^ir:inil.  and  such  strands 
twiKtod  concentrically  around  a  central 
str:iii(i  of  tba  aama  oonatnietUM.  fomlng 
a  cal>le. 

(k>  The  gcocnl  apecMoatfoni,  IGl. 


RSELB  FOR  CABLE. 
I  Vmm. 
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10.000  f«,t. 


/«w. 

In. 

flM. 

Inn 

m 

10 

4 

10 

16 

7 

12 

1 ' « 

10 

10 

8 

1'. 

16 

lU 

8 

1'. 

18 

10 

8 

IH 

24 

10 

10 

Hi 

24 

16 

10 

Hi. 

24 

10 

10 

2'ii 

24 

16 

10 

2H 

.12 

20 

16 

36 

23 

18 

83 

% 

i 

18 

& 

M 

88 

Int. 

m 

14 
IVi 
2'i 
2W 


shall  form,  acconllng  to  their  applica* 
blUty,  a  part  of  these  spec! Ilea tlons, 

.Matesiai.— 2.  The  wire  shall  be  manu- 
facturwl  of  either  I.  A.  .S.  B.  standsird 
steel.  Ho,  lOtJG,  No.  1070,  or  .No.  10,S0.  the 
compositions  of  which  are  listed  liclow. 

Mani  k  vitchk.  .i.  (a)  The  steel  wires 
composing  the  Individual  strands  of  the 
cable  shall  be  laid  concentrically  n round 
the  center  wire  In  one  layer  of  six  wires 
witb  a  teftrband  lcoaBt«r>ciockwiiie) 
pitcta  or  lar.  Tbe  oabla  mOt  aball  be 
constructed  by  twlattnt  8ts  of  ttMao 
strands  oompoMd  of  acfven  wirea  eacb 
ar()nnd  a  seventh  strand  of  the  same 
construction  and  material  with  a  right- 
hariil  (clorkwiNe)  pltcfa  and  With  a  lei^tth 
of  ];iy  of  si.x  to  eight  times  tba  diameter 

of  (lie  whole. 

tij)  'ilie  steel  from  which  the  wires 
•'oniposing  the  cable  are  drawn  shall  be 
manufactured  by  the  add  open^heartli 

Iiroccss, 

11  Wins  composing  the  cable  shall 
be  uniformly  coated  with  pure  tin  to 
aolder  readily. 

(d)  Joints  lu  wires  in  cable  having  a 
dtameter  of  0.156  (A)  Inch  (.TIM»  mm.) 
and  larger  sbail  be  brazed  in  a  gas  Are. 
In  cable  havlnc  a  diameter  of  ai25  ()fc) 
Inch  (8.17B  mm.)  or  leaa.  whoa  may  ha 
joined  either  by  bratinc  or  twiBtlsi;  at 
the  manufacturer's  conventenee.  Tneked- 
In  or  welded  Joints  arc  not  permitted. 
.No  two  joints  In  individnal  wires  shall 
be  cioser  to  one  another  in  the  completed 
cable  than  30  ft.  f.»,14  ni. ).  All  braised 
Joints  shall  be  tinned.  Exposed  brass  at 
Joints  shall  not  conatttnto  cause  for 
rejection. 

Workmanship  ,*mi  1'i.mmi. — 1.  ijich 
length  of  cable  Is  to  t>e  evenly  laid,  iiiul 
free  from  kluks,  loose  wires,  or  other 
Irregularities.  The  cable  shall  rem.Tin 
lu  this  condition  when  unwouinl  fnun  the 
reel  or  bent  around  a  standard  thimble, 
pnpof  pncantkMW  heinf  taken  to  aacore 
the  ends. 

I'nvsiCAi.  PaoPERTiKH  ,\yt>  Tests.— 7(11- 
»ile  lc»<.— 5  (o)  A  tensile  test  almll  be 
made  npon  aadi  Indlvidml  reel  of  eable 
purdhaaed  of  a  slao, 

(b)  Samples  of  eahte  tor  teatlos  for 
tensile  streactti  shall  be  no  less  than  24 
In.  (filO  mm.)  in  length.  In  making  tests 
the  distance  between  jaws  of  testing  ma 
chine  with  aample  In  place  and  before 
teat  ahaU  be  not  leaa  tban  10  In.  (264 
mm.). 

(c)  Sluiiitle.s  for  tensile  test  may  be 
elnmp<i!  In  thf  jaws  of  the  testing  ma- 
chine in  the  u.sujil  tnriniier  to  facilitate 
testing;  but  lu  case  of  failure  or  dls|iute 
on  Indlvldiiiil  tests  nnd  nt  the  rt>queat 
of  the  niHuufacturer  check  tests  shall  be 
made  by  aocheting  the  aampleo  witb  pore 
tfne. 

<d)  CaHo  tor  oae  In  the  eanatnwtlen 
of  alietaft  rtmll  meet  the  xaqidnd 
apaeided  tai  tbe  tahta. 
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Tett. — (c)  One  boiid  test  Is  to  be 
made  on  n  sample  cut  from  each  reel 
of  cable  <,r  ti  ^.-hcn  sizf.  Each  samplo 
must  he  l-ent  uuiv  around  Its  own  dlntn- 
eter  and  8traii?litPiiod  asalu  at  least  20 
tUnee  in  suci'essiou  in  the  same  direction 
ot  baodliw  wltlioiit  aar  of  tlw  witw 


TAMaoFWBiamw.  si7^Ks^AND  strengths 


iH  I'lim. 


•od  ot  tMr 


TOrUM  fVWft— A  torsion  test  la  to 
•f  ■'■^'^  *«•  wire  from  each  sample 
•f  ttUa  for  teuUe  Mgt  Tbe  wire  U  to 
Be  gnpged  bjr  two  vImb  8  la.  (200  mm.) 
apart.  One  vise  shall  !>e  tamed  uni- 
formly Bt  as  high  a  rate  of  speed  as  po«- 
sible  without  percopttblv  beating  tiM 
wire.  One  vise  shall  have  free  aslml 
moTemeiit  in  either  dlreotion. 

(O)  The  uuuilit-r  of  mniplete  turns 
wiilch  the  wire  shall  aiaud  is  determined 
■V  m  formaUi: 


I 

I 

s 

i 


0M2  (A) 

•252 

•318  (A) 
.187  IX) 

■15«(A) 
.125  0 

.078(,.. 
.062  (A; 


Novomber  15,  Ui: 

the  mnnufactorer^  pluit 
"f  the  same  Gompoeltkm 
manufacture. 

AV0BKMAN8HIP  An  fnatH.  4. 

sheets  shall  be  wud.  Ut,  free  kn 
buoicies.  seams,  dtoeoloimttM,  or  otber  wm- 

face  defects. 

Physical  PaoraariM  ahb  Tkm.— ra. 


t-wioeal 
HaH-tiwd.. 


Xfinimum  t>Mfla 

8«>tui;S;i«l.  18,000  po';SS^„«„  (50  8  .^  , 

18.000  p«niBds  p«r  •quv« 

«. '5^  ('2.85  k«./mm.»)  10  m*  MM 
Ai.UOp  pooodii  per  Kiuara 

inch  (1&47  ks./inm.>).  3  Mr  «m 


NtiiBber  of  tarns  = 


2Jt 


Bend  l«t$^(b)   Soft  and  half  h.^rl 


diameter  la  inciies 
fiiU> 


RFEIS  FOH  CABLE. 
ENOuati  I'v.Tn. 


dleaeter  la  aililimeton. 

(ft)  /^tlvtm  tt  OM  dee*  of  wire  to 
show  full  number  of  tums  specified  in 
the  Ht»ore  torsion  teat  sball  aot  be  coo- 
8ldcr«Hl  cause  for  rejection,  tet  la  tadl 
cage  two  additional  tests  shaJI  be  mads  oa 
two  more  wires  from  the  same  aampla  Of 
caMe.  and  If  both  samples  meet  the  re- 
quirements of  tlie  .vpe.itlcntloiis  the  cable 
shall  lie  acoepfed  in  this  respect. 

DiuENsio.Ns  AND  1  oLEBANcrs.— 6.  Thcro 
shall  ho  no  pernjisslhle  variation  In  gage 
lielow  size.  Cable  having  a  diameter  of 
A  to  In.  (l/iO  to  2..^S  mm.),  inclusive, 
shall  have  a  permissible  variation  of  12 
per  cent  above  size;  cable  hnvlns  u 
diMneter  of  %  to  ^  in.  (3.18  to  4.^>^  mm.) 
maaslTe.  shall  have  a  permissible  varla- 
Hon  of  10  per  cent  above  sUie :  and  cable 
JwlOf  «  WtniatBr  of  A  to  %  in.  (6.5G 
5?J"S  ■«"»•).  ijdortta,  BbaU  luve  a  per- 
■Mble  varlatloa  of  7  per  cent  above 

PEuvmr,  Packino,  ahd  Saimito.— 7 
(o)  All  cable  sball  be  shipped  on  leels 

In  leneths  as  spectfled  on  otden. 

(ft)  The  dimensions  of  reels  for  dif- 
ferent lengths  and  sices  of  cable  shall 
conform  to  the  table  attached  to  this 
Bi)eclficatlou. 

(r)  A  tinne<l  or  galvanized  steel  seal 
wire  of  Mr)rirove<l  design  shall  pasa  around 
no  less  than  three  convolutions  of  the 
cable  on  the  reel  and  shall  pa.ss  through 
a  linen  tag  showing  the  name  of  the 
awnnfacturer.  the  size  and  leuKih  of 
eable  on  tbe  reel,  the  order  niunber  or 
•UlW  diatlngOiaUog  marks,  and  a  n  . ord 
Of  the  teat  Cor  tansUe  atrengtb.  A  lead 
aeal  Impressed  wltii  Oe  oUelal  atamn 
of  the  re|M!esentatlTe  of  the  QoTCranoit 
msUng  the  Insrtectlan  shall  secure  the 
ends  of  this  seni  wire  and  faralih  evi- 
dence of  Inspection  and  accei.fance. 

(rf)  The  outer  layer  of  <alile  on  a  reel 
ready  for  shipment  sh:.!!  be  protected 
fmiM  nie.luinbal  it.jur.v  in  handling  and 
transportation  by  au  efficient  covering  of 
bnrlapL 
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12 
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10 

8 
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10 

18 
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12 
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16 

4 

16 

7 

16 

7 

16 

10 

18 

10 

24 

10 

34 

10 

S4 

10 

24 

10 

33 

18 

32 

18 

33 

30 

as 

ao 

10,000  f«*i. 
Int.  Int. 


Mrmc  Vnrta. 


In  making  raolcs  for  the  above  w_ 
allow  a  41u.  or  102-mm.  greater  width 
then  the  traverae  spcdOed  above. 


GABBON  8TBBL& 


3M2^SpeeificatUMu  far  Sheet  

OiNKRAi — 1.  The  general  spwIfloatlOBaL 
K.l  Rhnll  form,  according  to  their  aPpU- 
cnidilty,  a  part  Of  these  spedficatlonaT 

.^Ia  ]  >:biau 
ognlxtxl : 


«.  («)  Two  cradaa  are  ree- 


I  j 


I 


1065  0.6OX).70 
1070  .65-  .75 
lOeO        .7*.  .90 


0.80-0.70 
.80-  .70 
.SB-  .W 


0.040 
.040 


0.045 
.045 
.045 


f^t«na»rd  No.  J,  olomiinai   aot  Im  M«i 

M»«i»rd  Nu.  2,  •iJS™S";:::.;52fi5ibSS38 

Aitalimis.  —  (I)  Samples  for  anaivsts 
shall  he  obtalnetl  from  a  random  sheet 

reproseuflng  each  600  ll>.  (22fl.8  kg)  of 
aluminum  or  any  lot  weighing  less 'than 
pno  lb,  (22ti.8  kg  ),  as  agreed  qnoD  be- 
Iwrcti  (he  seller  and  the  pundMOar. 

MAwu»ACTu«E.  --a  No  acnip  aball  he 
wad  cxeept  aneh  aa  ahall  accomolata  at 


aheels  shall  withstand  being  l,ent  double 
many  direction  over  a  idn  having  a  radios 

aiiaa^^to  the  thicfcncaa  Of  the  ahcM  wlt£m 
cracking.  wiwooc 

ScucrTioN  or  Test  tipy.rn,t.s>< Xeat 
Ptoe«8h«ll  be  cut  from  random  sh«^t!. 

vwraaeaung  e«ch  50o  ib.  (22«iH      ■  „t 

™?,^IPS*J?*  l»urchaser.  Test  pleiw 
miqr  be  need  for  purposes  of  analysis  u 
under  pamgEaph  2  (»). 

DtMBWanma  awd  Toiler.*  ;  Xol 

erances  on  alt  sheets  shall  be  as  follows ; 


Ariwri  c-^a 
W'lTo  GajHi 

rn.  A.S.). 

10-11 
12-14 
15-17 
18-30 
31-23 
24-26 


Trisranr 


MUbmcMr. 
0.8B 


.va 
.an 


3 

.OB 
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Aeronnntiri  (  London  t,  5>eptrmbcr  26.  1917 

Aircrujl  J Ktiii^l I'lil  l\'tn><ir,:)i  .i:isoriiil I'liriniil.  TllC  St>- 
ciely  of  I'litisii  .\ir(:ati.  ( '<ltlslrll^tot!^  de<  iiit'd  to  I'jriii  a  Kc- 
stiUix-ii  Ahsoi'ialioji  ior  tin'  uoniiiautiful  industry  in  in'cordanue 
with  a  rfi'ouuufndation  made  by  tlie  Department  of  Si  imtilii' 
and  Industrial  Hesearrli.  That  n-eominendation  pros  ides  lor 
tile  torm.-ili.iM  liy  niiiiistriiM  of  as.s<.ii'iations  il<'\iitt/d  cnuifly 
to  tcciinii  al  and  M  icntille  nscundi  work  capable  ot  benelitlug 
the  ind,i>iiy.  TiioM'  ricoL'nized  Ketiearch  .\s_-<Kiatioiis  must 
both  in  their  cons-titution  and  Board  of  Management  be  ap- 
proved l>y  the  (lovernmenl.  In  the  lirst  live  years  of  their 
life  they  are  entitled  if  necessary,  to  reeeive  a  subsidy  from 
the  Uoveriiment  up  to  an  amount  nut  i m  <  :  dmg  pound  per 
pound  of  tlie  funds  aubseribed  by  the  industry  its^,  for  which 
purptise  a  san  of  one  millioB  pounds  baa  been  alloeated  to  the 
department  in  (juesiioii. 

If  u  tittle  period  ha.s  been  impoaed  fur  the  grant  of  the  sub- 
sidies, this  ia  no  doubt  owing  to  the  reasonable  view  that,  as 
the  beneficial  reaulta  noeniuif  to  the  induitnr  diraetly  or  in- 
directly owing  to  an  otganited  prognun  of  resewtb  work, 
become  apj>arent,  that  indnttiy  will  be  only  too  anzioaa  to 
oontiane  to  ftuuce  its  RcaewMih  Aasoeiation,  sad  win  «sne  to 
locdE  npon  funds  so  subscribed  as  a  profilable  financial  invest- 
ment. It  is  in  order  to  etupliasize  this  view  of  the  matter 
that  the  GovernnietU  has  agreed  that  contributions  by  finns  to 
the  funds  of  their  industrial  Heseareli  Association  shall  be 
allowed  as  a  deduction  for  income  lax  and  excess  profit  tluty 
purposes. 

A  drall  nieirinranduin  of  asstwiation  for  such  rcsran-li  a.s.-o- 
eiations  ha-  Imt-h  j.rejiati-il  \i\  tin-  I)e|iartinetit  ot  SriemiHi' 
and  Itiduhlrial  Ke^ear(•il.  This  uieuioraiuiudi  pniMilej^  tiial  liie 
objects  for  which  the  Kesearch  Association  is  established  are: 

(a)  To  promote  research  and  establiah  laboratories. 

(b)  To  acer|.i  -rants  of  (ioveianent  noaey,  ete. 

(e)  To  employ  technical  advisers. 

(d)  To  esiahlisb  museums,  libraries,  etc. 

(e)  To  investigate  inventions,  etc.,  for  the  purpose  of  the 

industry. 

(f )  To  cooperate  with  other  associations. 

What  useful  purpose,  it  may  he  aske<l,  can  this  Research 
Assin'iatictn  ser\e  beyoml  that  already  fullilled  by  the  aeronau- 
tical branch  of  the  National  Physical  Ijiboratory  which,  be  it 
noted,  is  now  al..-o  controlled  li\  'In-  I  n  |iiutment  ol  Seicntitie 
and  Industrial  KcseareliT  The  aii.swer  can  lie  given  with  con- 
fide; u-e. 

In  (he  lirst  ]ilaee.  the  work  of  the  N.  {*.  valuable  beyoiul 
all  |irai^e,  i.as  piindy  sciiMitilii'  and  ii  no  sense  industrial. 
In  one  sense,  i:idi r<l.  it  has  been  loo  seientille.  for  it  has  Ihtii 
i  cjiii'i'rned  over  nun  h  with  the  niiinitin?  of  scientific  acriiriicv 
to  the  neglect  <d'  waler  problents.  It  has  tended  rather  to  iiiuil 
down  po.ssihlc  margins  of  enm-s  to  <ine  per  cent,  with  the 
iitnioxt  jiainstaking  care  where  live  per  <  ent  was  adequate  for 
eommeriial  purposes.  But  the  aiicralt  induslrv  has  lor  it  no 
•'.vistence.  And  it  wo  Iniilt  solely  on  N.  P.  I>.  data  we  shouhl 
no  doubt  obtain  «  machine  on  the  TStgS  Of  t!  !>n  tical  i)erfec- 
tion,  but  it  is  certain  that  frcnn  a  oonunercial  and  industrial 
point  of  view  it  would  be  impoasible.  Industrial  research  in 
the  wider  sense,  therefore,  eonsfitnles  the  first  item  in  the 
pmgram  of  the  new  association. 

In  tho  aeeond  place  there  is  no  gainsaying  the  fact  that  (he 
K.  P.  Ifc  is  refsrded  by  private  mannfketureiB  and  designers 
or  inventoiB  with  a  oertain  anonat  of  suspieion.  In  the  mat- 
ter of  the  aircraft  design  it  is  diflienlt,  if  not  impossible,  to 
establish  proprietary  rights  in  a  design  or  methfMl  of  nnuiu- 
factnre.  Consequently  the  designer  m  a  happy  combination 
of  factors,  who  pre««ntc«t  his  design  for  test  to  this  Qovem- 
mont  institution,  had  no  guaranty  thnt  it  wonld  not  be 
promptly  annexed  liy  the  flovernnient  without  fonunlity  tir 
bv  your  leave.  In  the-  cnsp  of  the  Research  Association  con 
trr>ll''d  liy  the  indusliv  that  danger  is  removed.  At  l^-t. 
projirietarj"  risrhts  can  be  sirii  lly  rescrveil  to  the  desigiu-r;  al 
WOlStf  tllO)'  "oiild  'j^i  r.i  benefit  tl'c  whole  ir;<lii.stry. 

Aeronautiff  'London),  Ooiohcr  3,  1917 

Briinh  Air  Supremacii  as  lllwlmted  h/i  Cfrman  Figttrn. — 
An  oflMal  eommnnique  ia  a  two^dged  sword — it  cuts  both 
ways.  The  German  claims  of  air  victories  are  nsnally  over- 


stated. But  let  na  take  them  at  their  tSioe  value.  GhptaiD 
Von  Riehtbofon,  tender  o<  the  fiunous  "  eireus,"  ako  Imown 
as  Kichthof'en  the  Fixrt»is repvted  to  have  brought  down  sixty 
aa planes;  Lieutenant  Werner  Toes  is  placed  second  in  the  list 
with  thirty-eight  opponents  to  his  credit ;  next  comes  Liciiteu- 
nnt  Wolff  with  thirty-three,  and  further  down  Lieutenant 
Hic-lithid'en  "  .'^ecunihi-.  "  wilii  tweiily  Iciiir.  Now  the  last 
three  have  been  killed  uithm  the  lait  lew  weeks,  and  the  first 
^eriiin--l\  \uiunded.  is  lielinilely  <iii|  i,.t  action.  So  that,  if  the 
(jelitian  claims  a;e  correct,  we  and  otir  Allies  have  won  a 
considerable  success. 

Far  be  it  troir,  us  to  desijise  the  Genuan  aerial  effort. 
Frankly,  ii  is  sujicrli.  The  orgaui/alinn  of  the  German  Air 
Service  is  exceileut;  its  mecliannal  resources  are  plentiful;  its 
men-  those  of  the  "old  gang"  llial  are  left  lo  them — are  !ine 
and  rcsoiircelul  fighters.  Throughout,  they  arc  far  more  meth- 
odical than  our  men.  Nevertheless,  wo  shall  bcai  them,  but  only 
with  a  mighty  elTort.  And  a  change  from  khaki  to  navy-blue 
or  grey  won't  do  the  trick.  Above  all,  we  require  organization 
in  our  men,  and  especially  material.  The  more  so  because  the 
German  resources  are  liwindling  fast  in  tho  air  as  upon  laud. 
Hitherto  recruits  for  the  Air  Service  have  been  selected  with 
eictreme  care,  hut  recently  an  onler  has  gone  forth  that  all 
requests  for  transfer  to  the  Flying  Corps  are  to  be  WMNpted 
irrespective  of  personal  qualifications.  In  paiticnlai,  envnliy 
officers  arc  urged  to  join  the  Air  Servioe. 

The  fighting  seont  WMoij  used  by  the  GainauDS  at  present 
is  the  type  D3  Albatras,  engincd  with  170  bp.  Bens.  H«r 
best  flying  speed  is  IB  the  region  of  126  milot  an  hour,  bar 
ctinb  aOyWlO  ft.  in  88  minutes.  A  200  hp.  Benx-Albatros  it  on 
the  stoen,  and  will  shortly  make  its  appearance. 

MoiiiwhilOr  itnppCSn  from  a  reliable  French  source  that  all 
is  not  well  with  the  twin-engined  Gotha.  Its  performance  is 
certainly  gowl — a  ceiling  of  20.lK)0  It.  with  I'liel  fur  five 
hours  and  getting  on  for  half  ton  iiombs  but  the  landing 
speed  is  most  imtilTeicnt  i  as  miL;lit  have  been  expected)  snd  is 
stated  to  be  the  cause  of  numerous  accidents. 

AmvHmntia  (tendon)  Odober  19,  1917 

//,,■  l',,h<  II  „f  Uei>risah.-  Gn  Oct.  J,  at  a  hiiicheon  tendered 
to  him  liy  tiie  Association  of  tjlianibers  oL  Coiiiiueree,  General 
Siuut-s  lined  out  the  British  Govern  incut's  Mewly  adopted  policy 
ttiward  air  reprisals  as  follows:  Our  air  policy  has  been  en- 
tirely different  from  that  of  the  enemy.  It  has  been  our  main 
and  constant  object  to  obtain  aud  maintain  military  predo- 
iiiiuance  in  the  air  on  our  various  fronts  aud  to  bomb  only 
military  objectives  such  as  railways  and  railway  stations  and 
.iunetious,  aerodromes,  docks,  depots  and  mililarj-  and  naval 
liases  of  all  sorts.  Since  July  31  we  have  been  fighting  a  grcst 
battle  in  Flanders,  which  ha:^  meant  a  great  ana  unidtBasonB 
struggle  in  the  air.  In  the  Battle  of  the  Socune  we  masttred 
the  enemy  completely  in  the  air.  Taoght  1^  VtSm,  bt  has  nude 
great  efforts  to  prevent  us  doing  this  agun«  and  bos  eoa.eeB-' 
tinted  a  great  many  airplanes  against  ns  fnm  other  fi(onl& 
We  started  bombing  with  banvisr  that:  aii-  machines.  The 
enemy  baa  followed  oS,  but  has  not  caught  up.  He  bombs 
the  French  towns  and  the  troops  behind  the  lines,  and  docs 
far  more  damage  there  and  inflicts  far  heavier  loss  than  we 
have  suffered  in  England,  but  again  we  bomb  him  mudl  mora 
and  cause  him  far  greater  loiw  behind  his  lines. 

Last  month  oi;i  viaxnl  nn  l  luitifary  airplanes  iiroi)pei1  207 
tons  of  bombs  liehmd  the  enemy's  lines.  In  liie  same  period 
he  dropiicil  luiu  atid  one  iialt"  Piiii,  of  bornbs  on  l.'iii.ion.  In 
that  ninii^h  ''^  e  bonibeii  him  tueiity-thrce  da>  s  aiid  nineteen 
ntL'his.  c'lii  i'y  attacking  liis  aeroiJrunies.  and  i^i  particular  the 
grial  aci'iiji. lilies  at  St.  |Jeni>,  \Vestrem  and  Gonlrode,  where 
the  Got.'iji^  li'.e,  setting  Imngars  tind  siieds  on  lire,  and  as 
|di  iL  L'taphs  pro\e.  dani.ii'ii'ir  his  machines  and  pilling  his 
le  ■■"I'niiies  with  shell  holc^.  We  also  bombed  his  billets, 
■rams,  transports  and  rsiilway  stations,  causiiisr  liiin  very  heavy 
lossi-s.  In  London  durinir  last  month  our  total  air  losses  were 
fifty-one  killed  and  247  injured.  During  tho  first  nine  montlis 
of  this  year  the  loeses  from  air  raids  were  1!U  killed  and  7(9 
wounded,  as  against  487  persons  killed  and  1 1.1U4  injured  in 
traflic  accident.<<  in  tlw  Melropolitan  Police  area. 

Hitherto  we  liave  as  far  as  possible  avoided  using  the  air- 
plane as  an  engine  of  destrocDOD  and  temwinn  agtbat  ths 
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civilian  population  of  Ihe  enemy  countries.  The  enemy,  on 
tlie  contrary,  lias  from  the  very  beginning  ilevolod  his  nin-raft 
to  all  kin<ls  of  non-mililary  uses.  First  with  the  Zeppelin,  and 
n<iw  with  airplane,  he  is  runtiiicting  a  campaign  of  ruthless, 
pitiless  terrorism  against  undefended  towns  and  populous  cen- 
ters which  liave  no  direi-t  military  value.  Indeed  one  can  but 
eome  to  the  conclusion  that  the  Germans  in  their  raids  arc 
avoiding  objectives  of  direct  military  value.  Invariably  they 
Bttai-k  the  residential  districts  of  London,  not  its  outside  arse- 
nals or  fortitications,  or  even  its  docks,  still  les.s  places  of 
direct  military  importance,  except  very  occasionally,  and  as  it 
were  by  mistake.  I  imagine  their  object  in  all  this  calculated 
brutality  has  been  twofolil ;  ilrst  to  strike  terror  into  the 
hearts  of  the  civilian  popululiun,  anil  to  destroy  their  morale 
by  every  means,  however  abominable,  secondly,  to  force  us  to 
take  machines  back  from  the  front  to  the  defense  of  London 
and  otiicr  home  area.s. 

In  hotii  objects  they  liave  miserably  failed.  There  is  not 
ill  Ltintlon  or  in  the  country  a  single  machine  taken  back 
from  the  front  for  home  defense,  and  the  national  temper  in- 
stead of  weakening  it,  on  the  contrary,  hardening  under  the 
strain  of  these  terrors  and  abominations.  Meanwhile  a  vcr>' 
bitter  temper  is  growing  up  in  this  countrj-,  a  temper  with 
which  any  Qovemment  will  liave  to  reckon  seriously  in  set- 
tling its  future  air  policy.  And  I  am  sure  it  is  not  the  people 
of  tliis  country  who  will  be  to  blame  for  any  further  intensi- 
fication of  the  horrors  of  war.  It  is  a  mistake  to  think  that 
liitherto  we  have  not  had  any  me^ins  at  all  of  carrying  our 
aerial  warfare  into  the  enemy  countrj-.  But  we  felt  that  we 
sliould  rather  prejmre  for  an  air  oflTensive  on  a  large  scale  and 
we  were  an.xious  also  to  avoid  adding  further  horrors  to  this 
war,  already  Ihe  most  cruel  in  the  history  of  the  world.  Hut 
we  arc  dealing  with  an  enemy  wluise  Kiillur  has  not  carried 
him  beyond  the  rudiments  of  the  Mosaic  Law,  and  to  whom  you 
can  only  apply  llie  maxim  of  "an  eye  for  an  eye  and  a  tooth 
for  a  tooth."  On  that  principle  we  are  now  moat  reluctantly 
I'oiTed  lo  np|>ly  to  him  the  bombing  policy  which  he  has  applied 
to  us,  and  I  am  afraid  the  novemment  has  no  longer  any 
choice  in  the  matter. 

Flying  (London I,  October  1",  1917 

The  New  Gothan. — The  bomber  airplanes,  which  the  enemy 
has  HH-ently  sent  o-jaiii'-t  the  British  Islcf,  appear  to  he  (Joilm 
machines  of  a  new  type.  They  are  said  to  be  equipped  with 
four  Mercedes  engines  of  2(iO  hp.  each  and  carry  fuel  for  10 
hr.  Their  crew  is  made  up  of  live  men,  two  pilots,  two  gun- 
ners and  a  captain,  who  controls  the  radio  apparatus. 

The  Aeroplane  (I^ndon>  October  3,  1917 

The  Sopuilli  Triiilane.--  In  the  August  issue  of  the  Dfutnche 
Luflfaiirer  Zeitnchrift,  Hol)ert  Kisenlohr.  o  well-known  aero- 
nautical writer,  describes  the  British  Sopwrtli  triplane  as 
follows : 

Among  the  new  machines  which  the  war  has  created,  the 
Sopwith  triplane  holds  a  special  position,  .since  it  is  the  Hrst 


triplane  to  be  employed  for  practical  purposet>.  Tlii«  type 
had  become  obsolete  since  the  little  successful  experiments  of 
lians  Grade  in  Germany,  of  A.  V.  Hoe  in  Kngland.  and  ot 
Goupy  in  France,  llowevcr,  after  Curtiss  produced,  in  191*), 
a  triplane,  Sopwith  too  turned  toward  this  type  of  niacliine. 

Tlic  principal  advantage  claimed  for  tlie  triplane  is  the  smiall 
sfmn,  which  it  can  be  given  on  account  of  the  additional  lifting 
area  furnished  by  thi*  third  plane,  whereas  the  increased  bead 
resistance  is  iicutralixed  by  the  use  of  simplitied  struts  and 
wiring.  The  lighter  hMiding  of  the  planes  also  permits  use  of 
lighter  spars  ami  a  comparatively  wide  overhang. 

The  triplane  arrnngeincnt  may  also  afford  the  pilot  a  better 
range  of  vision,  as  the  middle  plane  is  level  with  his  head,  aiid 
the  small  chord  of  the  upper  and  lower  planes  liidcs  less  tlian 
the  larger  wings  of  a  biplane. 

The  Sopwith  triplane  liaii  a  small  dihedral,  but  no  retreat 
is  embodied  in  lite  wings.  The  planes  are  staggered  and  all 
carry  ailerons.  The  body  is  of  rectangular  S4!ction  and  c-arrit* 
in  front  a  110  hp.  Clerget  rotary  engine  which  is  housed  in  a 
cowl  overhanging  Ihe  body. 

This  nuichine  is  prorlueed  both  as  a  single-seater  and  as  a 
Iwo-seati-r.  On  lM>th  models  a  fixed  machine  gun  is  carrie<l  in 
front  of  the  pilot,  but  on  ihe  two-seater  machine  the  observer, 
who  sits  behind  the  i>ili>t,  is  provided  with  another  machine  gan 
which  is  mounted  en  barbette. 

ClUHACTL'NIMTICS 

Kpan,  nil  three  planei   8.00  m. 

Chord,  all  thrw  |>lanMi   I.OO  in. 

<;i>p.  upii'T  and  lower   O.tku  in. 

Ovi  rnll  Irniith   B.IO  in. 

OviTttll  ht'ight   :i.00  ni 

Span,  flcvntor   ,3.00  m. 

Surfac*  area,  plane*   27.00  ra.  m 

Wclglit,  fully  loaded   070.00  kr 

A  Sovel  ProiteUer.—k  novel  type  of  propeller  has  re*-eiiily 
been  introduced  by  Mr.  Bourke,  which  is  grooved  to  prevent 
slip. 

For  this  purpose  the  blades  of  the  airscrew  are  provide<l  on 
tioth  faces  with  transverse  ribs,  the  intervening  space  being 
shaped  in  the  form  of  cotx-ave  grooves.  The  latter  are  not. 
however,  carried  through  the  whole  width  of  the  blade,  but 
stop  not  far  from  the  leading  edge.  The  inventor  claims  tliat 
in  rotating,  the  rarefaction  of  the  air  within  the  grooves 
crcatc-s,  on  the  forward  face  of  the  blade,  a  suction  effect  which 
increases  the  tmctive  eflfort.  On  the  after  face  of  the  blade 
>-imilar  gn>oves  disdtarge  the  air  in  the  dire<-tion  of  Ihe  trailing 
I'dge  of  the  blade  thus  increasing  the  rearward  thrust. 

Espana  AuiomovU  (Madrid),  September  30,  1917 

Spain  Creates  .Vot-nf  Flyimj  Corps. — A  royal  «le<Tee  issued 
on  Sept.  20  creates  a  Naval  Flying  Corps  which  will  l>e  di- 
rectly attaclie<I  to  the  Ministrj'  of  .Marine.  A  naval  tlying 
school  will  be  established  at  Cartagena  and  a  flovemnient  fac- 
tory is  to  be  organized  for  the  production  of  naval  aircraft. 
.\s  soon  as  the  circumstances  will  allow  for  it,  air  stations 
will  lie  created  at  the  principal  naval  bases  at  Cadiz.  Ferrol 
and  Cartagena,  and  later  on  at  the  second  cla.ss  ba.ses  of  Galicia 
and  .Mahon  (Baleari>s). 


The  Zeppelix  L-49.  Which  Was  Capti-ued  Istactt  in  Fhance 

(C)  Vndencooi  <(  rndartcood 
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News  of  the  Fortnight 


Flying  Keoords  Broken 

A  remarkable  iligilt  from  Chicago  to  San  Antonio,  Tex., 
«omplc(ed  by  an  Ik  W.  F.  biplane  at  10  a.  m.,  Nov.  13,  during 
whirl)  s«-veral  leootda  for  apeed  aod  dklanee  were 

shattered. 

An  W.  K.  mm-hin.-.  pilih'.!  Uy  II,  W.  lilnkley,  left 
(.'liicuiTd  uii  Siimlay.  Nov.  11,  m  u  iIiiviim,'  lam-turui.  HIakley 
t!(  \v  holt)  Clui  iigo  to  Muskojrw,  Okia.,  almul  li.'iO  milptj,  at  tin 
avi  ruL;!-  spii-d  iit'  12U  uulus  per  liuur.  The  distatice,  from 
Mu-.Im>l'>'<-  to  DalljLH.  Tex.,  was  made  at  an  avenge  apeed  «f 

13U  nll^l•^  jn  f  hour. 

'I'lie  tjn'al  l)iirs(.s  ol  sjufil  ni  ih.'  L.  \V,  K.  iiiai'limr  wrro  inarli' 
with  the  t'ipht  cyliudor  21U  iip.  alumimim  fugiiie  luutiulueiurcd 
by  th«'  B.  F.  Sturtuvunt  Co.  ol"  Hyde  I'lirk,  Boston,  Miiss. 
Detailed  reports  of  the  performance  of  the  engine  durin<i:  the 
.  iglit  aie  net  yet  avaSaUa^  but  tbe  lligbt  indicates  that  another 
American  en^ne  of  great  power,  speed  and  endurance  has 
been  •ueetrnKlully  dcvmped  and  tried  out. 

Tbe  L.  W.  i\  maehinw  naed  In  the  flight  waa  one  of  tbe 
atandard  models  prodneed  by  tbe  Lw  W.  P.  Engineering  Co. 

All-Ainerican  Fif;htin<r  Airplane  Tested 
The  first  Ii;,'htiii>;  airplane,  wholly  iiiade  in  Amcricn  nf 
.\nic'ric(i!i  materials,  hm  taken  the  air  in  sucre-vsful  tt  >t  t1i^'ht>. 
In  ntakiti>;  the  t'aet  known  otticials  ot  the  Ain  ralt  I'roduclion 
Board  sail!  lew  elianj:<'s  in  the  desi^'ii  of  either  the  plane  or 
the  Liberty  Jklngine  wen'  believed  ueeeaaary,  and  that  prodnc- 
tloo  in  qwuttity  oi  the  figbtbg  maehinea  soon  -wonld  be  in 
pragnaa  in  many  faetories. 

By  the  tirst  oi'  the  new  year  it  is  e.\p«<  r,  <i  t!iat  the  airemft 
program  will  he  well  under  way,  and  by  •hil.\  1  the  Ooveniment 
«xp«ets  to  be  able  to  supply  any  demands  ut'  it^  Allies.  Ma- 
ebmcB,  wbieh  United  States  foma  in  Europe  will  need  wben 
8prit(g  «cHnea»  arc  being  boilt  abroad. 

AmeBiean  coigiaeen  eatpeet  that  the  airemft  )>rogram  cmi  be 
made  wbatever  tbe  AlHes  require.  Ori^iiiallv.  the  figurea  wexe 
■etat^,000  eniriries  and  22,000  planes  li\  .luly  1. 

Council  or  National  Defense  Moves 
The  temporary  otTn  e  building  iww  ooenpled  by  the  Coonril 
of  National  Defense,  its  advisory  conuntsMion,  and  the  subor- 
dinate coniniittoes  of  both  bodies,  including  the  War  Industries 
Boani  at  .SevcntecuUi  and  C  Streets,  Washington,  D.  C., 
contains  slij^tly  in  excess  of  100,000  sq.  ft.  of  Kpaea^  with 
heating,  toikt,  and  flre-protecUon  faeilitics  cnstomaiy  in  ofliee 
buildings. 

The  constmetioit  reqajted  «nr  a  million  board  tent  of 
lumber,  and  tbe  anximvm  labor  employed  waa  dSO  worlogMn 
and  mechanics  of  all  elaaaes.  The  cost  ot  the  completed 

structure  will  be  under  ■l!22S.<IOO. 

The  new  buildi'iir  will  house  npwnni  of  600  persons  in  the 
p«'rs<innel  of  the  <  inirn  il  and  its  subordinate  bodies.  Asi<Ie 
from  this.  (ii1i(o  •i|ia<'c  has  Ikh'II  jriveii  to  the  representatives 
of  the  purrlmsing  commissions  of  the  Allied  Governments. 

Electioin  of  Aero  dob  of  America 
At  the  annual  meeting  of  the  Aero  Club  of  Ameriea,  held  at 
flie  dnb  house,  297  ICadiaon  Avenue,  New  Toik,  oo  Nov.  12, 
the  following  offlessB  were  deeled:  Alan  R.  Hairiey,  pien- 
dent;  Henry  A.  Wise  Wood,  first  vice-president;  Godfray  L. 
Cabot,  eeoond  viee-president;  Rear  Admiral  Bradley  A.  Fiake, 
U.  8.  N.,  third  vice-president,  and  Jerome  Edwards,  fourth 
vioe-preeident.  Goveniors — Cla-ss  A — ^tcrm  eypirinp  1021, 
Cortland  F.  Bishop,  .Man  R.  Hawley.  Janje.s  K.  MilUr  and 
Ifenry  A.  Wi-f  Wood  ;  term  expirinjr  1!UH.  Rear  Admiral  Fiske. 
(lovemors  ri.iss  B  -Albert  B.  I-a?nbert,  nenr>-  B.  .Toy,  God- 
frey ("allot,  (li'<ui;e  M.  Myci's,  .lnhii  Hays  Hammond,  Ji"., 
Alberto  Santos-Duuiont,  Brigadier  General  Robert  K.  Evans, 
V.  S.  A.,  Max  C.  Flaiubmann,  treasnrer,  and  Chariea  E. 
Warren. 

Italian  Mnke^i  a  Fa»t  Flight 
Lieut.  (Titis'  ])[ie  .\damoIi  of  the  Italian  Royal  Flyinp  Corps 
set  a  new  ri'<  i>rd  lor  lonj;  di.stanee  speed  llyin^  on  Nov.  1, 
when  he  traveled  from  LanKley  Field,  Norfolk.  Va.,  to  Hajsel- 
hant  Field,  Mineola,  N.  Y.,  a  distance  of  336  mOea,  in  two 
hotira  and  twenty-five  minutes.  Adaiuoli  used  a  OBMeated 
Macchi  seaplane  for  the  tlight.  He  left  Norfolk  at  10.30 
o'doek  in  toe  moning  and  reached  Mineola  at  12:66  o'doek 
in  the  aftamooa.   AdamoU't  seaplane  eamea  two  madiine 


Cml  Air  Sonrieee  Plaiined 

'Jilt'  Daili/  htj^rts^  i.t'  T^ir.dim  niiinniiiri'.s  that  as  soon  as 
the  war  is  en. led  aerial  luis  iLratum  pluiis  which  are  Itein^ 
drawn  up  by  '.lie  Aerial  Transport  Committee,  appointed 

by  the  British  ( iuv < niiiii  iii  will  be  put  iu  operation  step  by 
step,  and  the  *  ll<l^  lit  the  world  will  be  bron^it  together  by 
biiiir-distnnee  airidaiie  serviet!. 

The  Ksprtsu  says  it  has  iiifonnation  that  if  favorable 
weather  conditions  prevail  it  i.s  likely  that  tbe  .\tlantic  will 
be  eroei«eil  by  an  airjdane  before  the  end  of  this  year.  It 
undmtands  that  tbe  (light  will  be  made  by  way  of  the  Azores, 
so  that  the  journey  may  be  broken. 

The  bridtring  of  the  Atlantic  by  nirplflne,  it  saj-s,  will  be 
only  the  lieginning.  Plans  arc  b.-iiit;  hu<i  lor  re^itilar  air 
service,  not  only  to  Amerira,  hut  to  India,  South  Al'riea,  and 
Anstndia.  If  they  are  carried  oat  Melboome  will  be  brought 
within  eight  and  one-half  days  of  London;  India,  three  days, 
and  Cape  Town,  four  or  five  days.  Tbe  bee  line  to  Cbpe 
Town  would  of  course  emaa  the  8«faan»  but  Iba  winda  of 
the  desert  raised  ohstseles  to  the  nrate^  and  the  route  chosen 
is  by  way  of  Malta,  Cairo,  Khartomn  and  'Victoria  FallB. 

riie  Expreitf:  sa>-a  that  the  machines,  wbieh  will  be  used 
t'lir  thc-c  wurhl  jDuriii'ys  will  Ik'  I'f  the  type  develojied  by 
llaiiiihy  I'uj^e,  \ull  traxel  200  luiles  an  lunir,  will  have  multiple 
enirines  to  avoid  the  ne^-es-sily  for  descen<ling  if  one  enpiiie 
gives  out.  will  carry  four  or  five  pa-s.senpers,  and  will  be  able 
to  cover  abuut  .'i.OOO  niilcH  in  15  Lours.  Two  pilots  will  take 
turns  at  the  v^heel.  Tliere  will  he  comfortable  iiielot<ed  quar- 
ters and  the  journey  will  not  lie  mo*t  exbuusting  than  a 
railway  trip  of  similar  diuiitio-i. 

Liberty  Kngiiie  Reported  Satisfactory 

It  is  said  that  influences  have  been  at  work  in  an  organueeil 
efbwt  to  belittle  the  qualitica  of  the  Lihaty  engine  and  to 
eraate  in  the  miads  of  the  pnUie  the  inpfcesion  tint  a 
foraign  engine  would  be  adopted  in  ita  place. 

Oovemment  offletals  declare  that  the  liberty  engine  has 
stood  succcBsfiilly  every  test  that  has  been  applied  to  it. 
including  actual  use  in  airplanes,  and  its  performances  have 
left  nothing  to  be  desired. 

A  nunilter  of  contracts  for  the  manufacture  of  (he  Liberty 
ensrine  have  been  let  and  the  work  is  progresssing  so  satisfai- 
torily  liie  (Irst  deliv<Ties  will  be  about  Dec.  1.  The  number 
that  will  be  a\nilahh'  at  rhat  time  is  withheld  for  reasons  ol' 
public  policy,  hut  a<>-iuaiii'c  is  given  that  it  will  be  sutlirienl 
to  nicet  the  immr.|iat<'  iieeils  of  the  aircraft  progfum  and  that 
the  ouli'iil  will  i'lcna-c'  witli  each  month. 

Tile  prMirram  of  the  .\ircratl  I'mdui-liiiii  I'.;  unl  iiiis  involved 
the  cxfiatKnni  of  many  fartories  hi-n'tnlMfc  <-ii£;ni.'ed  in  llie 
nianiit'ni-ture  uf  nutnmiihilcs.  as  wi'll  as  the  iinTca^c  in  .-i/f 
and  nuinlier  of  factories  making  airemft  alone.  Tliis  expan- 
sion has  attracted  thousands  of  w<irkinen  (<i  the  localities  of 
the^^  plontii,  and  the  resulting  increase  in  population  has  made 
the  housing  of  the  men  and  their  famitica  one  of  extreme 
difficulty. 

Maj.  Geo.  Biddle,  Assistant  Chief  of  Staff 
Tbe  Seeretaiy  of  War  authoriaaa  announcement  of  the 
appflintaMui  of  Maj.-Gen.  John  Kddl%  fonneriy  president 
of  the  War  College,  as  Aiaistant  Omf  of  Staff  to  flB  tbe 
vacancy  caused  by  the  appointment  of  Oen.  Taaker  H.  Bliss 
as  riilcf  of  Staff. 

Mn jor-General  Biddle  is  a  native  of  Michiinin  and  was.  horn 
Feb.  2.  lS,5ft.  lie  was  appointeii  from  that  state  f.i  the 
Mditarv  .\cndemy  Sept.  1,  1877.  mid  graduattii  vi'h  the 
class  .if  '81.  He  returned  to  the  academy  r<^  fii  i'r;!itoiii1c>it 
in  I!' Ill  .Tiid  served  approximately  a  year  in  tha'  capacity. 
He  wuri  i>,>]M  inted  a  brigadier  general  and  assigned  to  the  line 
a  few  monlLi  ago. 

Restrict  Bali-Bearing  Trade 
The  American  consul  gennrnl  at  Ixindon  has  cabled  as 
foUowi; 

Minister  of  Mnnidona  from  Nov.  1  forbids  the  mannfactnte, 
nkt  and  delivery  of  ball  bearings  or  roller  bearings  or  any 
part  thereof  aieept  under  fieeoK.  Applicstiooa  aboald  be 
nddresaed  to  tl»  Direetor  ot  Ball  Bwringe,  Hinirtiy  of 
Manitiona. 
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AVIATION 


NavemlMr  15. 1917 


Census  of  the  Army 

Uiiilfr  till'  ilin  i  tii.:i  of  the  <'t)iuiuitti'«-  oil  < 'l;is^i!!cati()n  of 
Poi-soniirl  in  tlie  Army,  houletl  by  Prof.  Walter  Dill  Sfott, 
tin-  W'.ir  llcimrtiiient  is  taking  a  census  of  the  m  Ici  U  ii  im  ii 
as  they  arrive  at  the  trainini:  ramiis.  This  army  <lireetory 
writes  praelieMlly  a  lii'c  liistory  of  every  man  sflin-leil  for 
service.  It  shows  bis  education,  bnsinos  experience,  the 
amiiuiit  ft  salary  neeivc4l  in  civil  life,  proflcieney  ia  u\>\ 
trade,  aptitude  for  special  work  in  The  Amy,  ability  U>  speak 
foreij^n  languages,  and  even  a  statement  of  the  mltUer'a  ability 
to  fit  into  diversions  and  entertninmeni. 

Secretary  Baker  mokes  the  I'ollowiiii;  coniuicnt  on  the  deaire 
of  the  selected  man  to  get  into  tlie  thick  of  action: 

"In  those  eoinps,  each  man  la  aakad:  '  Wbat  do  yoa  vaut 
to  dot'  I  huve  bad  reports  from  Ave  or  six  oC  the  largest 
eamps*  and  they  show  Uiat  the  majority  answerad  in  effect: 
*  I  doB't  eare  what  I  do  jaat  ao  I  get  to  IVaaee  Mtwng  the 
Intl'  The  neat  qneation  aaked  them  is:  'What  branA  of 
the  Mnice  do  you  prefer  f 

"  Now,  one  who  didn't  know  America  would  expect  them 
to  say:  '  Well,  I  lia\c  been  working-  in  a  store';  '  1  hii\e  l»'cii 
a  iiaiul  ot)  a  farm':  '  I  have  been  a  mechanic';  '  I  liave  hei'ii 
a  clerk';  '  I  don't  know  tiincli  nlmnl  LTunv  aii.l  inNtion.  |i<Tliii|is 
s^inie  of  the  nini  imnlialn-H  jilaccs  is  tlif  plsK-c  wijcrc  1  can 
rcnilcr  the  bi  st  siTvici'."  P>iit  wlmt  is  the  faet?  These  sons 
ami  hrotliei's,  ilra»n  imi'  oI  litV  liy  M-lccti'in — more  thasi  one- 
third  have  askc<l  t<i  iri-  into  tlu-  infantry  s,'r\  Irc.  Tlic  nrM 
choice  if  the  iitriil  ;irlillcr\  ;  llic  next  is  tin'  lii'ii\y  artiih'ry 
scr\ice;  tlic  :in\;  is  the  aviation  sen'ice.  Sn  tluit  what  the\ 
asked  for  in  a  Irenientlousiy  |)rcdoniinHtin'j^  majority  of  in- 
Stances  is,  not  tlie  iioii-coinbatant  service,  fur  whi'  li  I'lK  ir 
previous  experience  mi-;b|  well  qualify  tlietn,  but  the  liglitui|! 
branch,  so  that  they  can  lake  the  risk  of  (i<»litin!»  for  their 
country  with  the  real  wea|:Min<<  of  wart  The  boys  at  Ibe  front 
and  prettin^  ready  to  fpy  are  all  right!  Our  nation  need  have 
nothing  but  nii)iintit\ir  pride  at  the  speelade  they  present." 

The  committee  has  put  into  operation  a  comprehensive  plan 
for  claasifyin<;  the  men  as  tiiey  undergo  training.  Each  com- 
pany commaniler  heroines  praetieally  a  ecnsus  taker.  He  <lis 
tribatca  question  cards  among  his  men.  The  hnff  copy  of  this 
card  Is  ptesemd  with  the  eompany  recorda  after  it  nas  been 
fflled  out  The  white  original  is  eent  to  divamm  beadquaiteis, 
where  a  dirinon  penonnel  officer  stndie^  th<>  answer*  given 
and  daasifles  the  selected  man  aceor<1ir  t:  ii>  hi-  >  npabilitios. 

One  day's  examinations  at  Cami)  I  pi  .tj  t>.i  ■  preferenre 
.as  to  branch  of  service,"  r,ho\ve<l:  Infantry,  722;  cavalry.  G; 
field  and  heavy  artillery,  427;  coast  artillery,  52;  ciijfincers. 
18H;  sieual  corps  and  aviation.  12.t;  mr.licjil  riii|i.s.  o  l;  miar- 
tprtii.'istcr  corjis,  ."itil ;  onlnnni  e,  17;  niin  lnni  Lruiis.  7;  Itiiins. 
4;  ■  1  ri  '  -  [  irv  service.  1. 

(general  Ilentler»on  Praises  IJ.  5.  Aircraft  Projiram 

Maj.-Qen,  Sir  David  HendanoBf  who  is  retiring  as  heail  of 
the  British  Air  Board  to  undotakc  an  important  "  special 
diicy,  '  in  an  interview  with  the  Asaoeiated  Press,  praised  the 
American  war  program,  but  warned  against  the  danger  of 
overdoing  standardusalion  in  aircraft,  lie  expressed  the  belief 
that  the  Ameriean  pablie  should  be  prepared  for  "fairiy 
severe"  loaiea  ia  air  training. 

"  I  aludl  not  say  moeh  to  you  about  the  phma  of  the  Britirii 
air  service  for  the  imnw^te  ftatnre,"  Sir  Vtmd  add.  "  That 
would  be  giving  infomatioo  that  the  enemy  ia  very  ansious  to 
obtain.  The  Oennans  are  acutely  alormetl  over  the  prepara- 
tions that  the  Kntente  Allies  are  makiiii:  fur  the  air  war  next 
year.  They  are  nitder  no  illu^^ions  aboni  it  and  they  ore 
bending  e\cry  clTort  to  counter  it  by  a  stu|>cii>li>n-i  |Ouiriniii 
on  tlieir  own  siiie.  Miit  we  have  innl  the  ii[i]>cr  hand  of  ihein 
in  llie  air  fnuii  thi'  very  hetriniiinc,  and  tci  1  ~.mi'.  i's|ici-iiilly 
with  the  help  of  the  United  States,  that  our  ninstery  will 
grow  .stronger  notwilhstanding  all  their  etTorts. 

"  'I'he  Hrilish  Fiyin2  Torps  i*  from  sevrntv  to  n  liiiivired 
t:ir>'-  !:rL'i-r  •'m|;i'i  lliaii  :il  llii  -tail  o''  tl:i'  ^^ar.  an'i  we  iia'.e 
m.-rlc  till-  I rcnuiidoiis  autriiieiitation  at  ilie  sanii-  time  that 
we  have  Ix'cn  rarryinu  on  a  war  that  involved  lieavy  losscs 
and  continiial  ri'|ilaceiiients  from  the  very  (ir-'t  day. 

■'  As  to  the  |irodiiction  of  a  standani  ly|ie  ;iii[ilanc.  tlii  ir 
still  i8  iiome  (liffeienee  of  opinion.  Certainly  there  is  great 
danger  in  ovcr^taiKlurdiiation.  If  you  want  the  best  type  you 
nait  be  continually  improving  and  ehimL'inir.  The  on>  >tino 
the  air  eommaoder  must  ask  is  'How  loi  an  m  u  aiu^M  to 
po  on  with  •  particular  type  of  machine?'  and  '  Whet  Iter 
it  is  likely  soon  to  lie  Buperseded  by  a  better  typef  " 


(icniiany  Preparing  to  Haiil  America 

Dr.  lAliiaii  K.  Powell,  pretii<lent  of  Holiavt  rol|.M,-c.  »  ho 
relurnci!  fmni  the  war  zone,  where  fic  lunl  nniisnal  oppor- 
l  u.iti's  In  oh-iTve  conditions,  is  i|',ioti'<l  as  sisint,'  tim!  llie 
ticnuans  aii-  |ilannin>r  to  lai  I  tlie  American  coast  with  their 
aircrali  uithin  the  next  six  months.  To  accomplish  this,  he 
said,  they  are  now  en-;ai.'cd  m  building  u  lleet  of  huge  air- 
planes  whieli  could  travel  from  11)0  to  2tH)  miles  an  hoor,  and 
euuld  rise  to  a  height  ut  2t>,0DU  ft.,  if  necessary. 

"  It  is  a  nii.siakea  policy/'  said  Dr.  Powell,  "  to  suiipresa  or 
miiiiiui/.e  the  serioufnofs  of  the  sitiiatiim.  The  American 
public  i.s  not  even  half  awakened  to  tlie  havoc  that  has  been 
wmught  by  the  airplanes  in  Enghwd.  The  easuoltiev  are  much 
greater  than  the  people  over  here  have  been  led  to  believe. 
Sinee  May  1,  2,000  man,  woraan  and  ehildren  have  been 
maimed  or  killed  in  London  by  air  raids. 

*<  It  ia  just  sneh  a  peril  that  we  ar«  facing'  in  this  eooniiy, 
bat  we  wiU  not  realise  it.  French  military  experts  have 
informed  me  that  tbe  Oennans  arc  building  airplanes  on  such 
a  huge  scale  that  the  Allies  will  have  tu  woik  ten  times  as 
fast  as  they  are  to  keep  up  with  them.  In  the  i.isi  plar. ,  liiey 
are  ile\oiinyr  f hentselvi-s  entirely  to  the  coiislt  uri  i.in  .  i  luplaius 
that  will  lie  lapable  of  operatiiii:  from  a  lieiijlu  nt  20.iH)(l  I'l. — 
airplanes,  .'■■inlicniiore.  that  will  he  alil<-  to  lairy  at  Icji.-l  I\k,> 
tons  of  bombs. 

"The  (Jeniiaiis  intend  to  scitK'  iliis  wui  with  die  airplaiie. 
What  is  more,  they  intenil  lo  lanv  the  war  right  to  our  doors 
with  a  lle<-l  of  hnirc  seaplanes,  which  will  be  aide  to  travel 
from  Klfl  to  20»l  liiil'.v  an  hour.  It  is  about  time  'hat  tlie 
!ieo])le  here  knew  the  iiulh  about  these  things.  Tim*  far  the 
western  line  and  the  British  lleet  lia\c  stood  between  Anierii-a 
and  the  fate  of  Beltrium.  But  airplanes  that  can  rise  to  tL 
height  of  211.000  It.  an<l  travel  from  100  to  200  miles  an 
hour  will  overcome  even  tliose  barrien,  and  Amerioa,  unles* 
she  is  awake,  unlem  ahe  ia  prsparedt  is  from  that  mooMOt  at 
GermonyVs  mcny." 

The  Stunilanl  Aircraft  Corp.  Formed 
The  Standard  Aircraft  Corp.  wils  ^'ranted  a  charter  by  the 
Secretary  of  Slate  of  New  York  on  Oct.  'M  with  an  autlior- 
ized  cai^italizatioi,  u:  ^i-.'i.i'ito.iiod.  The  olTice  of  the  new  com- 
pany is  in  the  Woohvortli  Hiiilding,  New  York  City,  and  its 
plant  is  located  at  Elizabeth.  N.  ,1. 

The  coinpiniy  is  formetl  tor  the  pnrpose  of  TimniifaeturiD|f 
aircraft  and  other  contrivances  and  devices  for  aerial  navi- 
sralion,  either  from  land  or  water.  The  slockholders  are 
Harry  B.  Minslo,  Llewellyn  Park,  West  Orange.  N.  .1.; 
Charles  H.  Day,  Plaiiilield,  .N.  ,1.,  and  Daniel  L.  Meehan,  Jr., 
New  York  City. 

President  Mingle  states  that  the  new  corporation  will  be 
utilised  entinly  for  pradnetion  woric,  while  the  Standard  Aeco 
Corp.  wifl,  dei'ote  its  organisation  and  plant  to  eiperinwntal 
and  engineering  woric. 

Rubber  (lonipanyV  Aemnantical  Course 
The  tlooilM-ir  Tire  Uiihhcr  ("n.,  .\kroii.  (ihio,  has  adde<l 
nt-onisr  ot  ;u  roMii'ilirr,  tij  the  ■■iiri ienliitn  <if  its  lai  tory  M'IiouL 
Only  those  »iio  han'  had  a  hi;;li  wliool  coiir.se  or  its  equiva- 
lent will  be  pi'nnitti'd  to  enter  the  new  ela.ss.  A  small  tuition 
fee  to  cover  neccssiiry  I'-vpciisi-s  for  experimenlnl  equipment 
and  the  like  will  be  ehnrge<l. 

The  school  in  the  result  of  a  suggestion  by  (ioodyear  men, 
who  pointed  out  that  a  cou/pany  so  largely  engaged  in  the 
manufacture  of  aircraft  ahouid  devise  some  method  o£  teaching 
its  own  employes  the  fundamentals  of  aeronanties. 

Cold  I.ifilu  Mfg.  C...  Moves 
Tin-  Cojfl  T.iL'lit  MtL'.  Co..  Inc..  has  found  it  neces-sary,  or> 
acco;int  of  the  larirc  demaiKl  for  its  products  in  the  Eastern 
States,  to  move  its  L'fm'ial  ol^iies  and  studios  from  Denver. 
Col.,  to  .'■).')S  Wrsi  One  llumln'd  and  Kifly  eiehth  .Street,  Kew 
York  City.  Its  Western  studio  will  be  iiiaintaLued  to  supply 
that  territor>-. 

Succeeds  Schweixer  &  Wc»t 
The  West  Woodworking  Co.  has  succeeded  the  Schweizer 
A  West  Mfg.  Co.,  306-324  North  Ada  St  .  Chicago.  HI.,  in 
the  manafnetnre  of  Westmoro  SplHIess  protiellers.  Churles 

L.  West  is  jncsidcnl  ain!  inan:i.rer  of  the  new  concern. 

Curtiss  Kxperinicntal  Plant  Nearly  Ready 
The  new  Curtiss  experimental  plant  near  Garden  City,  N. 
Y.,  is  nearly  ready.  The  main  biiildit^  is  200  by  300  ft.  and 
is  of  the  reuforced  eonerete  type  of  coostmelaon. 
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TURNBUCKLES 

We  Manufacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 


No.  1  Female,  Short  A- 15 18 
No.  1  Male.     Short  A-1522 


No.  2  Female,  Long  A-1520 
No.  3  Male,      Long  A-1524 


Curtiss  Type 


326  Short,  Male 
326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON,  OHIO.  U.  S.  A. 
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The  Eyes  of  the  Guns 

THE  Great  War  has  shown  clearly  that 
the  observing  airplane  is  not  all-sufficient 
for  the  artillery. 

The  needs  of  the  guns  must  often  be  served 
by  more  unwavering  eyes. 

The  stable  and  readily  avEiilable  kite  balloon 
is  an  indispensable  eye  of  the  guns,  and  its 
further  development  is  as  imperative  as  the 
perfection  of  any  of  the  other  aerial  services. 

Before  the  new  Goodyear  Kite  Balloon  was 
tested  and  approved,  the  problems  demand- 
ing better  solutions  were  the  primary  ones 
of  material  and  stability. 

In  both,  Goodyear  has  made  a  decided 
advance. 

Our  work  for  many  years  on  balloons  of 
any  size  and  every  type  has  put  the  former 
on  a  standardized  basis,  which  simplifies 
specification  and  makes  definite  the  direc- 
tion of  further  progress. 

The  latter  demanded  newly  directed  labor  in  design 
and  ungrudging  research  in  the  field  —  in  our  own 
country  and  abroad. 

The  result  is  the  new  Goodyear  Kite  BaJloon. 

Even  as  years  of  achievement  have  justified  its  Good- 
year fabrics,  exacting  tests  have  justified  its  reinforced 
tail  cups  £Uid  the  design  of  every  part. 

The  Goodyear  Tire  &  Rubber  Company,  Akron,  Ohio 
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Airplane  Parts! 

Immediate  Delivery! 

Fortvuiately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 
Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from  J^" 
to  ly,",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  ♦ '  D " 
shaped  tubing  for  the 
Curtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famous  for  Stanweld  Rimi,  Tubing,  etc.,  Perfection  Spring*,  Bock  Bearings, 
Axles,  Perfection  Heaters,  Forcings,  Hubs,  etc.,  etc. 
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TUR££  SI'KCIAI  S  I  I'ON  H  llICll  WK  ARE  PIlErAUKI)  TO  OFTKR  IJfnlX 

iQRGENSON  ADJUSTABLE  HAND  SCREWS 
»UR  NO.  B  CABINET  MAKSRS'  WORK  BSNCH 
BRASS,  WOOD  AND  MACHINE  SCREWS 

V8  tUriTB  COXRMMPOSDBSCr  WITS  TBOKM  tUTMKBSTBD  IS  TBBBB  ITBUM 

Hammacher,  Schlemmer  &  Co. 

NEW  YORK,  SINCE  164.8 


4th  Avanu*  and  ISth  Street 
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We  also  mnnufacture 

ALIMINUM  INGOTS,  PURE  AND 
ALLOYS.  RODS.  (;RAMILES. 
ALMMINLM  SOLDER.  GUARAN- 
TEED TO  GIVE  SATISFACTION. 
RARBHT  METAL  —  SOLDER  — 
IMG  IMETALS. 

Shipments  prompt — Prices  low 
Quality  Right 


United  Smelting  &  Aluminum  Co.,  Inc. 

Liciieral  Offices :-NEW  HA VFN,  CONN. 

Branche.      M  \X  ^  ■  i  r^l  ITiiBURGH.  DETROIT 


SS2 


AVIATION 


November  IS,  W: 


CRANKSHAFT  QUAUTY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Experience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  well  as  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them  today 
able,  without  experiment,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rigid 
inspection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  pioduct  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 
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Save  Production  Time 

The  unusually  comprehensive  equip- 
ment of  standard  tools  is  one  im- 
portant factor  that  should  influence 
you,  when  adding  to  your  equipment, 
to  install. 


m 


Warner  &  Swasey 
Turret  Screw  Machines 

The  available  tool  equipment  is  the  most  comprehensive 
ever  provided  for  any  turret  screw  machine.  Without 
waiting  for  special  tools  to  be  designed  and  made,  you  can 
reduce  production  time — in  some  instances  by  half. 

And  the  machines  themselves  are  standard  in  their 
class,  representing  the  maximum  in  production  and  accuracy. 

Ask  for  Descriptive  Literature 


THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO,  U.  S,  A. 

TURRET   LATHES-TURRET   SCREW   MACH(SES-RRASS    WORKIS'G    MACHINE  TOOLS 


NEW  YORK  Omro— ..SIncer  l<ld(. 
Detroit  Offlc*.— Ford  Mlilg. 


IhMlon  nnin>— <>llvi>r  Hl.In         ItuffiUa  Ofltrr — Iroiiuoln  Dlilg 
C'htracu  (MHr»  aad  Hhow  Koom— «l«;-6::  WuBbltiKlon  Blvd. 


FORBICN  AOKNT8— Chan  Churchill  A  Ca..  Ltd..  London.  Ulrmlnrham.  iUnchcaler.  NewcMHe-on-Tyno  *nd  Glaorow 
Allljd  Machinery  Company.  Paria  and  Turin.  Van  RIetsrhnten  A  Houwrni,  Rotterdam.  Varaatake  *  Co..  Toklo  Uanaon 
Brothara.  Hydn«y  and  Malbourne  A.  A»h»r  Smith.  Sydney.  A.  R.  Wllllaina  Machinery  Co.,  Ltd..  Toronto,  8L  John. 
WInuipcic  and   Vancouver.     Wllllama  *   WJIsun.   Ltd.,    Mnntreul  """nv,  ^aau. 


■n"T"'irr 
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The  Buyer's  Interest  in 
Wasteless  Advertising 

BUYERS  who  appreciate  that  waste  iu  selling  must 
eventually  be  passed  on  to  them  in  some  form, 

are  paying  more  and  more  atti-nfion  to  flio  sales 
methods  of  the  coiiccnis  .seeking,'  their  husincss. 

The  extrii\ugaut  use  of  space  iu  publi- 
cations of  general  cimiiation,  to  advertise  a 

oonunodity  or  a  scrvici  appealing  chiefly  to 
a  certain  well-defined  cla-ss,  is  not  only  poor 
judgment,  hnt  if      an  rrnuomic  waste. 

Can  yon  iiiiM«,niic  an  inlelligenl  salesman,  with  a 
proposition  for  a  steel  mill  or  a  dry  goods  store,  call- 
ing at  every  oflice  in  town  in  an  rflViit  (o  locate  a 
prospect)'  How  needlessly  waste! ul  to  adopt  similar 
methods  in  advertising,  which  is  simply  an  improved 
means  of  aocomplishing  certain  necessary  steps  of  a 
sale. 

On  the  other  liand.  the  seller  who  uses  the  busi- 
ness papers  reaching  only  the  class  interested  iu  his 
message,  is  employing  the  most  direct,  efficient  and 
economical  method  of  getting  in  touch  with  pro- 
spective buyers. 

Properly  used,  tlie  good  business  paper 
bears  the  same  relation  to  the  sales  depart- 
ment, that  an  improve<l  machine  does  to  the 
production  department.  Better  selling 
methods  go  hand  in  hand  with  better  mami- 
facturing  methods. 

To  encourage  wasteless  advertising,  the  most 
efficient  moflern  means  of  bringing  buyer  and  seller 
together,  there  is  every  reiisou  why  the  discriminat- 
ing buyer  should  give  preferred  consideration  to  the 
concern  that  tells  its  buinness  story  in  the  buyer's 

own  business  |)aper. 

Ask  this  office  inif/thing  you  irant 
to  know  about  liunincss  Papers 
or  Businett    Paper  AdvetHHng. 

THE  ASSOCIATED 
BUSINESS  PAPERS  •  INC. 

Ttie  International  OrKanizalion  of  Tnte, 
Technical  and  Du-*  Puliliralions 

Headquarters  220  West  42nd  Street 
New  York 


LIST  OF  MEMBERS 

Rai'h  member  ha«  tiibwribed  to  Ui« 
10  "Sundwda  «l  Pkactice,"  ■  high 
rod*  of  oAici  cavwinc  ill  depart- 
mentt  of 


A(lviTtisir;<;  &  Selling 
Amcniuii  Architect 
AnnTiruu  Exporter 
AuMsricaa  Hutler 
Americao  Macbinlat 
Aiii>»ri<-uu  I'uiut  JouiimI 

AuiiTicuu  I'uiut  it  oy  r 

Aiuoricau  I'riutcr 
American  Blackamith 
Automobile.  The 
Aut<mi»bi!>'  Di-iilrr  A  RenftlMT 
AaiiTicuij  St  lioitl  Ki.iurd  JoBCUl 
Arcbilcciurul  iteconi 
ATintioa  ft  At 
Hoot  A  Sboe 
Itrick  &  Cluy  Uewird 
ItiiiiaiuKs  &  Uuildinc 
Mulh-lln  uf  Pharmacy 
futindiaii  (irttar 

Ciiiiailiuu  Uaiiway  A  Mariat  World 
Cfuifiit  Wolid 
ciotbii-r  ft  Funiaher 

(■>.!,(  r-ti 

I  i(Pii;i>.stlp  lAiRWvrruit 
l)ryK*>"<l!"i»>u-  The  ^ 
I  try  (JuoiJs  Kcuuomut 
l>rv  f'.rKKis  Ileportor 
!:;>'.-tti<'al  itevkw  ft 

KU'ctriciun 
IClwlrioiil  Mer 
i;i<i-lrical  Worit 
Klcft  ric  Kuilwa.r  Jourul 
KIwtric  Traction 
Kintmliuvr's  .Miititlily 
Kiigiueerine  &  Mining  Journil 
KnRlneering  New»-K«?ord 
Knriii  Marliini/rv     Kjiriu  Power 
I'liniitiin'  MiiiMifnrturer  Jk  Artisan 
Kurniluri'  Mercbanta  Trade  Jourual 
(ins  Itecord 

Ornixl  Uapida  Fbibkor  mtmta 

Haberdaslier.  Tbe 
Hardware  Age 
Hide  i'k  Leather 
H»t>-I  Monthly 
Illu.Htrated  MllUOOT 
lni|>lonK-tit  Age 
ludustrial  Arta  MtfttdM 
fiitaiiit  I'rinter 
Tr'iii  Aci- 

I  iit.  riiMt  miinl  Trade 
I.iiiiiImt  TniilP  .loumtl 
l.iirnKvr  World  K«.'»i«W 
Mjiiiuf.icturiTH  Itcpord 
MamifiK'liiriiiK  .Ti-»olor 
Mariue  KnaiiifitruiK 
Metal  Worker.  Plumber  ft  StMOl 
Fitter 

M.'t:il)nri;ii'Hl  ^  Cbenicol 

Modern  llusintal 
Motor  Afip 
Motor  World 
Nafinnnl  l'.>iil>5<T 
Niitioiml  DruKKi^' 
Nmional  Petroleuui  Newa 
Power 

Pmctical  Enirineer 
Hniltvav  Ape  <;ai«tte 
Uiiihsiiv  Klei-tri<al  Enjtineer 
Railway  Maintenance  KncilMOr 
Railway  Mechanical  Bnguoor 
Railway  Signal  Engineer 
Retail  I.umbJ'riTiHti 
Rubber  Age  &  lire  Ni-ws 
Shoe  A  T^eatber  Reporter 
Shoe  FiDdinci 
Shoe  Retailer 

Tea  &  ("olfei-  Trade  Jottnol 

Textilf  Worlr!  Journal 
Transfer  A  Storan 
WiKfim  T'ndertucr 
WixMlworkcr 
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Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingoty  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Of Hce,  2400  OUver  Building,  Pittsburgh,  Pa. 

Branch  Offices: 


Boston  131  Sute  Street 

Chicago  1500  Westminster  Buflding 

CSevdand,  950  Leader-News  Building 

Detroit  1512  Ford  Building 

Kansas  City  308  R.  A.  Long  Building 

Los  Angeles  ( Pienan,  RoeiUng  A  Co.,  Agenu) 

494  Paeific  Electrie  Building 

New  York.  120  Broadway 

Philadelphia  ' .  1216-1218  Widener  Building 

Rochester  1112  Granite  Building 


San  Franciaco  {Piersonf  Roeding  &  Co^  Agenti} 

731  Riaho  Building 

Seattle  (Pierson,  Roedmg  A  Co^  Agenta) 

523  Cohnan  Building 
Wadiington  509  Metropolitan  Bank  Building 

Send  inquiries  regarding  aluminum  in  any  form  to  nearest 
Branch  Office,  or  to  General  Sales  Office 
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Model  T.  T.,  90  >i.  p.  Traininit  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

Lincoln  Hi^hwaT'  NewarK,  N.  J. 

Naar  PatMlc  liver  TaU^one  NarK«t  9  > 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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Thomas ^MopffE  Aipcjmtt  Corporation 


tTH ACA  ,  N .V.  \J.9.A. 


Contractor*  to  U.  S.  Government 
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a  counterbalanced  aviation 

crankshaft 


•  •  • 


one  of  the  1  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

IVe  haoe  thipped  55,518  Count tr balanced  Crankahafit  to  October  31,  1917 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 


AIR  PLANE  DRY  KILNS 

We  are  prepared  to  design,  equip,  install  and  operate  according  to  Aircraft 
Engineering  Division  Specification  No.  20,500. 

I.      Grand  Rapids  Vapor  Process  Kilns  (as  perfected  thru  the  erection  of 
2,000  kilns  in  high  class  woodworking  plants). 

Tiemann  Humidity  Regulated  Kilns  (as  designed  and  developed  by  the 
Forest  Products  Laboratory  at  Madison,  Wisconsin). 

Tivmann-Grand  Rapids  Combination  Kilns  (combining  the  scientific 
points  of  the  Tiemann  kiln  with  the  practical  experience  of  the 
Grand  Rapids  V'cncer  Works,  subject  to  operation  by  either 
method). 


11. 


111. 


ff'e  have  designed  or  equipped  kilns  for 

STANDARD  ARRO  CORI-ORATlnN. 

ua»tos-wi(k;iit  aikpi.a>k  company, 
fihiikr  iiokv  corpokation. 

CI  KTI.SN  AKK4>ri.A.MC  «  MUTOK  CORrORATIOM. 
AMERICAN  PROI-KLLER  ft  MFC.  COMrAN¥. 


Our  kitn  intttrutnenta  arc  in  use  by 
( in  •idililUtH  to  tint  oppotlle) 

rANAI>IAN  AIRri.A\RH,  LTD. 
TII<>MAM-MOKSE  AIRCRAJT  COMPACT. 

TiiK.  m  it<;K.H,H  roMPANV, 

W  RI(illT-.M  A  KTI N  CUM  PAN  Y. 
UI.ENN  L.  MARTIN  COMP.\NT. 


Submit  your  drying  problem  to  experts  who  make  a  xprrially  of  kiln  design 
and  are  prepared  to  jurnisit  and  install  all  equipment  and  instruments 

GRAND  RAPIDS  VENEER  WORKS 


Grand  Rapids,  Michigan 


Seattle,  Washington 
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The  Taft-Peirce  plant  is  one  of  the  oldest  and  the  most  ex-  develupment  of  aeronautical  enffincs,  light  machinery  parts  and 

tensive  "contract-shops"  in  the  United  States.    It  has  been  special  tools. 

identified  with  the  evolution  and  initial  production  of  many  The  advantage  of  such  experience  is  at  the  command  of  con- 
mechanical  developments,  each  marking  a  new  era  in  the  sphere  cems  whose  present  production  might  be  materially  improved 
of  human  progress — such  as  the  sewing  machine,  the  typesetting  or  increased  by  proper  co-ordination, 
machine,  the  typewriter,  the  adding  machine,  the  motorcycle  and  ^^^^^ 


Today  it  is  the  largest  and  best  equipped  organization  of  its 
clajs  in  this  country  for  work  of  the  character  necessary  in  the 


O  O  CTl  S  O-' 


2ooa 


CRANKSHAFTS,  Etc.,  Will  Be  Put  in  Running 

Bal  ance  m  My  R  ecen  tly  Or  gfanized 

J^atoratory  of  J^ynamic  J^alance 


Centrally  Located  in  This  City 


All  work  guaranteed  and  done  an  niy  latest  Balancing  Apparatus.  It  appears  that 
a  great  deal  of  niisiiiforniation  is  now  being  circulated  with  respect  to  the  would-be 
simplicity  with  which,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self-appointed  experts.  Let  me  have  a  shaft  balanced  in  this  inanner  and  I  will 
explain  the  correct  way  of  balancing  such  a  shaft. 


N.  W.   AKIMOFF,   Builder  g/"  Dynamic  Balancing  MacKinery 
Office:  HARRISON  BUILDING.  PHILADELPHIA 
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Licenaed  by  and  afiUiated  wilh  Messrs.  Leduc,  Heits  &  Co..  Paris,  Fiance 

AEROPLANE  DOPE 


HIGHEST  "quality 

land  and  water  machines  built  by  consuuctors  able  to  aftoid 
the  best.  Also  gives  excellent  results  and  reduces  fire  risk 
when  used  for  the  last  2  or  3  coats  over  a  dieaper  dope 

AMERICAN  EMAILLITE  COMPANY 

SSS  W.  Washington  Street 
Chicago,  111. 


WHERE  LARGE  PRODUCTION 

CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


9  E>u  Pont  facilitiea  and  capacity  can  b«  de- 
pmtiad  tipoa  to  keep  pac*  witb  tha  iacMaaad 
dwiMmdi  of  tha  aixplana  indiNtiy. 

4  Du  Pont  tn^mkal  akill  ami  experience 

insiirr  ^itri^t   m.i  i  n  t ;  r  i  ;i  :r  i?  of  thc  quality  that  Has 

made  DU  PONT  DOPE  the  standard  for  airplane 


Do  Pont  Chemical  Wurkt 

E.  L     IW     Nm«  ft  Co..  Ombv 

IM  Bveadwur  Now  York 


Factors  of  Safety 

TImss  Csaat  Is  A«rapRS^l5iisii8eBSP* 


NON-INFLAMMABLE 

Ccllolooe  Arelate  Base 


anollMr  SAFETY  rACTOM 


N  ON-INFLAMMABLE 

cem!iiiieis»^^  Films 


MANuraCTOMD  IT 

Chemical  Products  Company 

93  Broad  Street  Boston,  U.  S.  A. 

101 
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TURNBUCKLES 


of  tha 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirement! 

Standard  Screw  Co. 

(of  PeniuylvanU) 

CORRY.  PA. 
New  York  Office:   Woolworth  Building 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 


in  conformity  with  the  standards 
adopted  by  the  International 
Standardization  Committee. 


ERIE  STANDARD 

Guarantees  Perfect  Workmanship 


ERIE  SPECIALTY  COMPANY 

Officet:  25  PINE   STREET,  New  York 

FACtory:  F.rie,  rennirlvAoiA. 


m  FOnCINCS  HAV{  BEENTEIItD  IN  B/OTl£ 


Wl 
most  complete 
equipment  in 
America  for  tlic  tnaiui- 
facturc  of  parts  for 
J  N  4  types  of  air- 
planes. 

I'or  throe  years  wc  have 
made  parts  for  the  lar^;- 
fst  airplane  builders  on 
tlie  Western  Continent. 
r<>K<iiN<i 

MAC'IIIMMi 
rOI.IMIIN'O 
NICKI.IMi 
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Aeroplane  Company 


Jamaica  Plain 


Boston 


Blackhawk 

Airplane 
Company 


Manufacturers  of  Airplanes 
and  Airplane  Parts 


DAVENPORT,  IOWA 


The 

Lanzius 
Variable 

Speed 
Aeroplane 


Executive  Offices  608-609-610  Singer 
Building.  149  Broadway.  New  York  City. 
Telephones  6710-6711  Corliandt. 


Lanzius  Aircraft  Company 


"THE  TANDEM  BIPLANE" 


INHERENT  LONGI- 
TUDINAL STABILin 


Richardson  Aeroplaoe  Corporation,  Inc. 


New  Orleaiu,  La. 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  militar>'  service — Kiigineer- 
ing  Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Disp>atch 
duty — you  will  find  the 

^idim  Motocycle 

With  Pourerplus  Motor 

Greatest  strrnKth,  endurance,  spe«d,  power,  accessibility, 
and  all-round  dependability. 

We  will  be  pleased  to  arrange  demonstrations  of  all  Indian 
models  for  interested  military  officials. 

lUusiraU^i  Indian  C^Uiloi  and  oiker  dt- 
scripUtt  Uttr\itu*€  irnt  uny^hrrt  *rm  respifU 

HENDEE  MANUFACTURING  COMPANY 

(.Latim  UatarcytU  Uann/aaurtrt  in  U«  WarU) 
m*  STATE  ST.  SPRINCF1F.LD.  MAS.SACIiUSETT8 


If  It^s  For  Aircraft 

And  Made  of  Rubber 

We  Can  Make  It 

You  can  use  our  splendidly-equipped  fac- 
tory, the  brains  of  experienced  men  and  the 
most  modem  machinery  to  produce  any 
rubber  sundries  needed  for  aircraft. 

Wouldn't  the  introduction  of  certain  rubber  parts  in- 
crease the  performance  and  efficiency  of  the  craft  you 
make?  Perhaps  there  is  some  vital  part,  not  doing 
its  work  satisfactorily,  where  rubber  would  be  the 
logical  substance  to  use. 

Take  it  up  with  us.  There  is  nothing  too  big  nor  too 
small  for  our  consideration. 

Wc  want  you  to  feel  that  we  are  here  to  cooperate 
with  you  in  materializing  any  idea  you  might  have 
for  bettering  aircraft  construction  by  the  use  of  rubber 
parts. 

IVe  til"//  assist  you  in  developing 
these  ideas,  or  you  can  give  us  the 
barest  suggestions  and  tcr  u'lV/  work 
them  out  for  you  if  at  all  practicable. 

We  have  the  men.  machines  and  experience  in  rubber 
manufacture. 

Why  not  use  them? 
QUAAL  RUBBER  CORPORATAOM 

FUmincton  New  Jersey 


AIRPLANE 
RIMS  and  WHEELS 


Rims  furnished  punched  for 
spokes  and  valve,  ready  to  be  built 
into  wheels. 

Wheels  supplied  less  tires, — 
complete  with  all  parts.  Made  to 
our  own  design  or  from  manufac- 
turer's Blue  Prints. 

Manufactured  by  the  oldest  and 
best  known  steel  rim  and  wire 
wheel  makers  in  America. 

Careful  experienced  workmen 
and  best  grade  of  materials. 

Quotations  gladly  submitted. 
THe  MOTT  WHEEL  WORKS 

Utic».  N.  Y. 


Heavy  El 


ashc  /\viation 


Cord 


We  manufacture  a  full  and  complete 
line  of  heavy  elastic  aviation  cord. 
We  are  the  originators  and  the 
largest  manufacturers  in  the  world 
of  neavy  elastic  cord. 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUGHTON.  MASS. 
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"Flexo"Aero 
RADIATORS 


The  only 
core  that 
will  stand 
severe 
landing 
shocks. 

No  sharp 

comers 

to  cry»> 

tallize 

through 

vibration. 


The  only 
core  that 
can  be  so 
bent 
without 
injury  to 
the  metal 
or  soldered 
iointa. 


'■FI.BXO"-rATKNTICU 


AUTO  RADIATOR  MFG.  CORP. 


t»-ns  W.  t*tb  8TRRBT. 


LOS  ANOCLm,  OAI. 


FUEL  LEVEL 
GAGES 


This  cut  shows  our 
.Model  51  Gage 
which  is  standard  on 
practically  all  type 
of  military  training 
machines. 

Other  types  of  gages 
in  large  quantities 
are  "  doing  their 
bit "  as  part  of  the 
equipment  of  Eng- 
1  i  s  h  Government 
Warp  lanes. 

SPKCIAI.  TVPEH  OEMIGNEO 
FOR  vol  K  KNPECIAI.  NEEI>8. 


BOSTON  AUTO  GAGE  CO. 

8  WALTHAM-STREET,      .BOSTON,  MASS. 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  typ>es  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation   necessary    for    a    high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Uaed  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome-Tarney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  designers 
of 

AERO 
RADIATORS 
INTAKE 

and 

EXHAUST  PIPES 


H.  W.  MEYER 
245  W.  S5th  St. 
New  York 
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WESTMOORE 

SPLITLESS 
PROPELLER 


Built  for  high  power  moton 
WRt«r  proof  and  heftt  proof 

QUANTITY  PRODUCTION 

WRITS  nm.  INTOtUfATMN 

AdAm  Aharfl  Dtparbmnl 

WEST  WOODWORKING  COMPANY 
3M-324  N.  iUIti  Street  GMceio 

CMt  <Mreu  "St¥ESC(r 


makers  with  over  thirty  yean*  auccauflll 
b«htiul  tbem 


MICHIGAN 
AIRCRAFT  COMPANY 

Builders  of  All  Types  of  Land  and  Water 
Machines  for  Military  and 
sporting  purposes. 

Complete  machinet  m  well  as  poo- 
looiu*  ilying  boat  Hulb,  wings  and 

controlling  giirfaces  biiilt  to  ordet; 

Manufacturers  of  aeronautical  acoes- 
•ories  and  safety  dual  control  steering 
apparatm  for  mining 


Grand 
Rapids 


Michigan 


[F[S®[P[E[L[LE[H^i 


SPECIAL  L^M<^sl^i;ned 
.^and  constructed  to 

of  your  power  plant. 

Dtiplicate  the  propeller  that 
gives  you  the  bint  results. 

Send  us  your  blades  and 
we  will  duplicate  them. 


Inquiries  Solicited 


( 


HARRIMAN  AIRCRAFT  MOTORS  Ca 
SOUTH  GUSSTONBURY,  CONN 


Castings 

Aluminum,  Bronze,  Brass 
Etc. 


Contractors  to 
large  ship  and 
engine  bulUen 

Quick  DeUoerim 


J.  J.  MYERS 

Successor  to  Hynes   &  Myers 
458  EAST  TENTH  STREET 

NEW  YORK 
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B  a  ke  r s 

A-A 

Castor  Oil 


Specially  Refined 
for  the  Lubricoiion  of 
AERONAUTICAL  MOTORS 


BAKER  CASTOR  OIL  CO. 

The  Oldest  and  Uugeist  Manufacturers 
of  Castor  Oil  in  the  United  States 


120  BROADWAY 


NEW  YORK 


im 


■ad 


Aviation  Photographic  Equipment 
The  Brock  Automatic  Camera,  Type  FV 
The  Brock  Automatic  Camera,  Type  V 
Enlarging  Machines,  Scale  Map  Printing 
Macliines,  Special  Map  Drawing 

Instruments 
Field  Dark-Room  (Collapsible) 

The  only  Cimens  thai  permit  good 
enlargements  from  negative*  made  at 
i>(>eeds  of  over  100  miles  per  hour. 

ARTHUR  BROCK,  JR. 

Office — 511  Bullitt  Buildinc,  131  So. 
Fourth  Strf.et 
Factory — 533  No.  Eleventh  Street 

Philadelphia,  Pa. 

Scientific  Instruments,  Tools,  Dies,  Jigs  and 
Fixtures 

Faclarr  occupies  tS.SOO  itqiurr  feat  of  Boor  ipBC* 
f*mm  Maelilne  Capaelty  ap  to  t%  Inebaa. 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

MAOHIMB  OVN.  riBTOL  AND  KIFLK 
alOHTS:  RANGE  SCALEH;  AirTOMATIO 
TKLKPHONn;  WIREI.KSS  APPARATCBl 
NAVIGATING  INSTKUMENTfl  OF  ALL  fXT- 
INO  AND  RAILING  CRAFT;  DKCK  CI.OCU) 
WRIffT,  STOP  AND  POCKiCT  WATCHK8: 
MQNALfli    PLOTTINO    BOARDS:  ETC. 

Radiom  Luminous  Material  Corporation 

Frfty  Five  Liberty  Street  New  York  City 


From  an  »ctua 
n  t  «  l>  I  i>noin- 
graph  without 
raloucblna 


•n  with  u 
Mfcht  cxeapt  tb« 
(low  or  Mar**)- 

ii«  it**ir. 


Aviation  Barometers  Equipped  With 

M  AR  V  E  LITE 

self-luminous  Radium  compound  of  quality 

Are  provlnc  lo  uwful  and  to  entirely  latufactory  that  do 
uunuJactureT  can  tonier  afford  to  delay  inveatiiatinf  the  merit* 
ol  this  remarkable  new  in«terlal.  Correepondencc  •oUdted,  aamplc* 
fumiahed  and  any  r  eaaonable  demooitration  (ladly  made  for  mako* 
of  barometer*,  compaaac*,  ligbta,  clocks  and  watchc*. 

COLD  LIGHT  MFG.  COMPANY 

us  WMt  IMth  Str<«t.  NEW  YORK  CITY 
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TRADE 


MARK 


UNIVERSAL  MILLERS 


Accurate  macbininc  of  AcropUne  Sni<nc  part*  demand  Ihli  lA 
Un;vcrMl  Miller.    Write  for  luU  parUcuUri. 

ISIO  W.OuMon  StrMt 
JACKSON.  MICH. 


FOX  MACHINE  CO., 


"DALTON  SIX" 


In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

W  "DaltonSix" 

is  indispensable. 

Furnished  for 
^1      English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
|V  of  fine  instruments 
I  for  aeroplanes  now 
M  has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  InvetHgate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co.,  Inc. 
1911  Park  Avenue    New  York,  U.  S.  A. 


IT  FILLS  THE  GAPS 
IN  FACTORY  RANKS 

I^AN'V  mrii  are  pvory  day  IravlDK  InduntrUl  drrupatloiiH  to 
tm'iimi-  luildlrni.  and  lit  the  Kamp  time  the  Nation  1«  In 
Krrntrr  opni  of  hlshor  factory  produrdun  than  t-vrr  Ix-fon-.  Thia 
rondltlnii  |>rp>i<-iit«  a  ptTpli'xltig  pml>lrni,  and  tbp  only  loKlc*! 
niiswi'r  Is  lilisli  pn>durtlv<'  mnrhlcrry,  the  kind  that  inkon  the 
plnrc  nf  iminy  •ikllliMl  n-orknii'ii.  ami  tin- 

DEFIANCE  AEROPLANE  PROPELLER 
TURNING  LATHE 


U  that  kind  of  a  machine — 
"  High  I'rodurtlve."  It  will 
lake  the  plnre  of  eight  to  ten 
Kkllled  workmen.  With  one 
man  op^Tnllui;  sevenil  mn 
chlneK  eai  h  lathe  will  pay  for 
ItHelf  Iti  II  few  mnuthH,  and 
then  dally  adds  to  pmllts  eight 
to  ten  tlmeK  a  skllliM  work- 


iiian'H  wage.  Thta  mnrhlDc 
will  lum  aeroplane  pn>[M?ller 
lilndeH  of  any  aUe — to  any 
iiha|M>  nr  plt<'h  --and  leave*  hut 
the  flnal  finishing  to  he  done 
by  hand.  It  will  duplicate 
iitnitK.  an  well  as  pn>pelleni.  of 
any  dpHlgii  to  cxa<'tncaa. 


An  iUutlratnl  and  deitcriplire  circular  of 
thti  machine  trill  bf  maiird  on  requrtt. 

THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE,  OHIO,  U.  S.  A. 

NEW  rOKK  CITY  LONDON,  ENCLAMD 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distartoe  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,34  Commerce  St,N.Y. 
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DROP  FORCINGS 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  M  YEARS 

1000  WEST  120th  STREET,  CHICAGO.  ILL. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

IZO  Broadway,  Equitable  BuildInK  19  Qu««n  Anna  Chambara,  Waatmlnttar,  S.  W. 

Government  Contractors  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Military  and  Naval 
AIRCRAFT 


DEWEY  AEROPLANE  COMPANY 

BUILDERS  OF 

Military  Tractors  and  Exhibition  Looping  Machines 

DELIVERIES  UPON  SHORT  NOTICE 

The  art  of  flying  taught  by  licenced  instructors  in 
military  tractors  using  dep  control  only.  Flying 
field  3  miles  x  i  mile.  Level  as  a  floor.  Can  fly 
the  year  round.    Living  conditions  very  normal. 


Special  mechanical  course  valuable  for  the  student 
that  wishes  to  learn  mechanical  construction  of 
airplaines  and  motors.  Position  in  factory  guar- 
anteed after  completing  the  mechanical  course. 


WRITE   TOnAV    FOR  PARTICULARS 

DEWEY    AEROPLANE   COMPANY,   Dewey,  Okla. 


STIMPSDN  €HOM  ME?S 


BRASS— WHITE  METAL— COPPER 


WASHERS 

SHEET  METAL  SPECIALTIES 

7<9  FRANKLIN  AVENUE   MADE  TO  ORDER  BROOKLYN.  NEW-YORK 
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THE 


AEROPLANE  FIR 

<»^ELlABLEl^^  WE  HAVE  SUPPLIED  A  LARGE  QUANTITY  OF 
^S^IOUS^^^^^      DOUGLAS  FIK  FOR  AEROPLANE  PURPOSES. 

^  pVf  *^  5rtFf A  mtVCE  ftr  tiukk  bupmltn  and  dtliDtty. 

A.  C.  DUTTON  LUIVIBER  CORPORATION 


SOUTH  KND,  WASH.  SPRINCFIELD,  MASS.  mnd  SUrmgt  TarJ* 

TACOMA,  WASH.  POtXUtKEEPSIB,  N.  Y. 


ACIERAL  METAL 

Light  as  Aluminum  Strong  as  Steel 

Non-contiaive  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt  Deliceriet 

ACIERAL  CO.  OF  AMERICA 

Main  Omeai  Flmnli 

Z6  Cortlandt  StrMt  20  Orant*  StrMt 

NEW  YOUK  CITY  NEWARIC,  N.  J. 


WATCH  THIS  SPACE 

For  the  NEW 

JOXBOBO  AIR  SPEED  INDICATOR 

THE  FOXBORO  CO.  FOXBORO,  MASS.,  U.  S.  A. 

New  York       Chicago       Pittsburgh       Philadelphia       St.  Louis       San  Franciaco 
Birmingham,  Alabama  Peacock  Bros.,  Montreal 


McADAMITE-ALUMINUM  COMPANY 

♦Ktcgno  57^3  Isabella  Ave.  DETROIT,  MICH. 

Highest-Grade— Strongest 

ALUMINUM  CASTINGS 

'■^Sfu^'^       TeiMOt  Msth          jijBO  ttf-  8<|.  ip.  LARGE  CAPACITY 

Comiwenioil   126,000   "     "  „ 

Tran»wee    87.200    rLAWl 

Tociion   66,300  "    "  " 

FtiriBf  Point   1040  Dccceca  F  Quldc  Dettverlcs  Gnamnffwl 
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Mattison  Machine  Works 

Automatic  Machinery 

for  making 

Propeller  Blade     Struts,  Etc. 

Write  for  full  particular! 

863         FIFTH  STREET 

Beloit,  Wisconsin,  U.S.A. 


PROPELLER  SERVICE 

By  an  organization  equipped  to 
take  hold  of  your  problems. 
QUANTITY  PRODUC- 
TIONS. Let  us  advise  on  your 
specifications. 

W.  A.  DOYLE,  TRENTON,  N.  J. 


Special  Sheet  Metal  Work 

-for- 

Airplanes 

Precise  IVork  Executed 
from  Blue  Prints  or 
specifications  

The  Auto-Aero  Sheet  Metal  Works 

4S  High  Str««t,  New  Haven,  Conn. 


PROPQL&; 


Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

Prompt  Delivery 
THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 


Factoriea : 


MIDDLETOWN 


CONNECTICUT 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 


Automotive 
Engineering  Company 

CONSULTING  AERONAUTICAL  ENGINEERS 

AEROPLANE  and  MOTOR 
DESIGN  and  DEVELOPMENT 

AIRCRAFT  FACTORY  LAYOUT 
ECONOMIC  PRODUCriON  PROCESSES 
120  S.  State  Street  Chicago,  Illinois 


mm 


AIR-SCREWS 

PROVEN  PROFICIENCY 

Pttatka  in/a*matt«n  upon  rt^utst 

BUFFALO  AEROPLANE  CORP. 


BUFFALO.  N.  Y 


U.  S.  A. 
•BVFFAIttOr 


Digitized  by  Google 


ravndMt  15,  1917 


AVIATION 


571 


PASCO 

Wire  Wheels  For 
AIRPLANES 

VUCD  ON  TH£  VWn 

ORDERS  being  taken  fqr 

TROMI'I  DELIVERIES 

National   Wire   ^  lieel    Works,  Inc. 
Geneva,  New  York 


PONTOONS 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 


^JB^    Aeroplane  Builders 


ood  Working 
Machinery 


AUAITKI)  FOK 


The 


DUtributm-a  at 


Line 


MACmNESY  MERCHANTS 
^MnrYBk 


Cellulose  Acetate  Dope 

No.  101 

Approved  by  I'.  S.  tiovernmeni 


:Mff.!  by: 


FERRY- AUSTEN  MFG.  CO. 

Grasmere,  Staten  Island,  New  York,  U.  S.  A. 
PMt  Office.  ROSBBANK.  N.  Y. 


Manufacturers  Acftare  and  Nitrate  13opes 


The 

Perfect 

Starter 


Tetted  and 

appmi'vd  by 

Ciovernmtmtt 


Two 
Modal* 
ForEmiM* 

up  to  150  RP. 
ana  2S0  H.  P. 


for 
n«»okJ«t 


Tlit>  ccfmpffctsrd-inV  ^Url*^  K.ib  ornple  pown  And  »prrc3  fnf  mjij[rie^o  itari. 
inj^.  It  II  rn.itrly  •rli-cmtaini'd,  cinif'ics  direct  to  rnd  o(  crank  iK.il,  aod 
I  '  '   I  <  iliciatiou  in  iDotur  ur  yeu  mJucliuQ  ioi  attachmrDl. 

THE  UOTOiU»MnteSSOR  COMPANY.  Nnrwh.  N.  J,  U.S.  A. 


Radium  Luminous  Compound 

"LUMA" 

for  Aircraft  Instruments 

This  Radium  Luminoui  Compound  u  far  superior  to  other 
luminous  materials  for  use  on  service  aircraft  instruments. 

All  kinds  of  dials.  n,n -(^atin:^  in'-n  ii:iiriit\  etc.  ire  ireatod 
by  experts  in  our  uwu  l;iL«jra:uncs.    W  riif  tcii!,i\. 

RADIUM  DIAL  COMPANY 

Forbes  &  Meyran  Ave.  Pittsburgh,  Pa. 


Americtn  Aatomotive  Company 

MisnuAwtttrer* 

Aeroplane*  anil  Hy Jro-Aeroplane» 

FOURTH  AND  WATER  STREETS 

GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
will  meat  U.  S.  Govt,  roquiramants. 


The  Beam Jd^ijane  Company 

Announce  that  they  are  in  a  position  to  accept  a 
few  students  m  their  Aviation  School. 

CCSnSS  mtd  EtmOFEAN  MOTOKS 

TRACTOR  md  PUSHER  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  LIVING  EXPENSES  REASOflABLB 
NO  CHARGE  FOR  BREAKAGE 


THE  BEAM  AmPUNE  COMPANY 

OHIO 
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CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS  ^ 


JIGS 
TOOl^ 
PIES 


WE  realue  in  air  or  at  sea  there  should  be  no 
faulty  material.     All   nucliii.e  parts  must  be 
made  right  and  ^vciasm  thfir  intictions  proftrly, 
hence  we  have  equipped  our  new  [ilant  to  turn  out  wolfc 
of  the  highett  qualiQr.  We  offer  our  facilitie*  to  you 
.  be  of  service. 


ivm  you  gk>e  Mt  0  irMT 

Lansing  StampingIE  tool  Co. 

Lansing,  MfCHiCAN 


BALL  ANDROLLERBEARINGS 

ALL  TYPES 


SOLE  DISTRIBUIORS  KOR  THE  LTJnhJ;)  STAT:,'5  OF 

TkBOWDEN  PATENT  WIRE  MECHAMSM 

(BOWPEN  WIRE,  LTIX,  LONDON) 

Hm  ferfect  Devic*  tot  ControU  a«i 

AIRCRAFT 

All  Motor  l»epelle<  VoMeUe 


THE  gwilliam:cohpany 

ENGINEERS 
lUCHANtCAL  inaALTIBS 

20  W.  BMi  81.  (ok  BrDodtfv)^  New  Yoek.  U.  S.  A. 


WATEfcHLOOT 

c  suALiry 


•OSTON.  MA3S- 


For  Your  Flying 

^—  Boats  Use 


All  thr  proniiQt^nt  butldcri 
of  flvins  tKi.iu  uTc  cKii  ^luc  la 
CO!i;b;iioiki:i  w.iljlmrii  L.<.'twteii 
thf'  vcn-tr  ut  ".tie  diiiKona] 
plaakitkfi  <m  thnr  Qyins 
boau.  poDtf>orf>  ^Tv^'  rIo.itA.  [t 
U  not  only  wa^.ct  »:iot:il  ii:i<l  d;i» 
lie  but  wit!  WAttTt'io-'f  inij  pre- 
■TTve  tiir  Unrn  indrf  II  litrly. 
Expolciac:  Itisihoivn  [butwteo 
this  line  »  uMd.  ewmg  to  it* 
dutidty.  titc  intldc  Urn  of 
dlAKonal  plankini  will  mnaln 

pcrfcetlr  •*!«  Hilit  tMmA 
tbe  MMMtlult  aNr  bt  MV 


L.  W.  Ferdinand  A  Co. 

Ut  KoMland  SteM* 


Oil  Proof    Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 

Tough — Compressible — Flexible 

II  you  are  not  familiar  with  V«ltu- 
imrid  hare  ns  send  yoo  wtnpka 

either  sheet  or  gaskets  cut  as  per  your 

blue  prints. 

fjyent  Geeket  CMfAv  dipMMat.  <?MUfe  lervfee 
Fibre  Finiduns  Co.,  27  State  St,  Botton 


WOOD  WORKING  MACBINERY 

SPECIALLY  ADAPTED 


FOR 


Aeroplane  Factories 

H^rtte /or  informoHom  catahfu*  No.  87 

OLNEY  &  WARRIN 

4(M-4n  BroMM  StrMt 
Tel.  Sfrtac  4428      NEW  V4MaC«  N.  V. 


METAL  HOSE 

For  every  Airplane  Requirement 


PENNSYLVANIA  FLEXIBLE  METALUC 
TUBING  COMPANY 

•nd  Rmo  Ste.,  Philadelphia 

CUaii«a        D«imn  CImla 


VENEERED  PANELS 


rFOR" 


AIRPLANE  and  HYDROPLANE 
CONSTRUCTION 

Smnd  for  Samftltt  Ch€micaity  Treated  Which  fncrcajM* 

WATERPROOFNESS 
N£W  JERSEY  VENEER  Ca,  PMmm,  N.  J. 


LEYGRAND&CO. 

120  Broadway,  New  York 
MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 
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DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 

DOBBLEfi  DIE-  CASTIHG  Ca 

MAIM  OrnCK  JUtD  BAVTmH  PUAIT 

wcarmi  rukirr    BROOKLYN.  N.Y.  mcw  jxmzt  puurr 
TOLEDO.OHia  NETWARK.  N.J. 

Aim  Dit-CatI  BMtU  B—riitgt,  Dit-Cattinf  m 
Brajt  ,f  fircnM  .4lv«imm  and  WkiU  UUal  AlUiy 


FOR  SALE 

1.  One  Model  "R"  Wright  Air- 
plane of  the  Reconnaissance 
Type — fully  equipped  with  Hall- 
Scott  125  Horse  Power  motor. 

2.  One  Model  "S"  Wright  Sea- 
plane equipped  with  Hall-Scott 
150  Horse  Power  motor. 

3.  Two  H  a  1 1  -  S  c  o  1 1  125  Horse 
Power  Aviation  Motors. 

4.  One  Hispano-Suiza  100  Horse 
Power  four-cylinder  motor. 


The  above  equipment  is  in  most  ex- 
cellent condition  and  can  be  secured 
at  very  reasonable  prices. 

Don't  fail  to  send  for  detailed  speci- 
fications and  prices.  Address  Box 
50,   AVI.ATIO.V    AND  AeROXAUTICAI, 

Engineering. 


AoTi^lane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  die* 
under  our  hydraulic  preste*,  aeroplane  cylinder  forg- 
ing* of  high  and  low  carbon  O.H.  or  alloy  steels. 

We  have  fumijhed  cjriinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

AlsoPropeller  Hobs,  Flanges  and  Shafts,  etc. 

MitcellaneouB  steam  hammer  and  hy- 
draulic press  die  forgings  of  all  types. 
Quick  j«rv(c«  our  tptciedty 


TIOGA  STEEL  & 

Slnd  A  Gnyi  Aveooe 


IRON  COMPANY 

Philadelphia,  Pa.,  U.  S.  A. 


AEROPLANE  MOTORS 


are  correctly  designed  with  the  highest 
quality  materials  and  workmanship. 

Write  for  catalog  of  6  and  12  cylinder  models. 

WISCONSIN  MOTOR  MFG.  CO. 

Station  A.   D«pt.  338.    Milwaukee.  Wia..  U.  .S.  A. 


suprpme 
aviation 


Dnnnii  iniiiiiMi  1 1  iiuMJiiuiiuiiiiinii 


NIIH 


All  recognized  builder* 
of  airplane  motors  in 
America  use  Zenith  on 

their  product. 

Zenith  Carburetor 
Company 

Nn  Vwk    DETROIT  Oioft 


Classified  Advertising 

10  ccata  ■  word,  mlolaiam  charge  t2.0O,  parabi*  Lu  adTaaee.  Addnaa  rcpUca  to  adrertlaeaicnta  witk  box  anaiben,  cart  of 
ATianoM  aa»  ABaoaaoTicai.  BNaianaiiia,  120  Wtat  83d  Btnat,  New  Tork. 


I.K'KNSKn  PILOT.  AnicrUHii.  llrsi  <  Iush  nui  hiiniclan  with 
<'X(f]>tkiiiiii  ll.vhiK  exiHTi(-ni'<>  ilcMjri'^  iNisltiou  uh  InstriM-lor  or 
tester.    Wlllliii;  t»  oiudiK-i  «>x|M'rini«Miliil  wtirk — g«»  iiiiywhere. 


F;.\(;I.M:KK-K.\K<'I'TI VK.  nt  presi-ni  <'ii«:ii;i'il.  is  |in-|Niri-d 
to  uiiilertakt'  the  orKiiiil/ntlon  of  iiii  nirplaiic  |>liiiit.  K<|iil|i- 
uienl.  iinMliK-tliiii  ami  o|N>rutl«in  iilaiii*  iivalhibli'.  also  HtafT  cx- 
|N-rlt>ii(tHl  asxlKtaiits.   .\ddr«.>88  Bux  01. 

men  {'r..\S.S  KXKCI  TIVK  o|M'ii  for  i  ii;;am>iai'iit ;  oruanixer, 
urtinhi  Intra  tor.  fiitcincH-r  and  chenilHt  wlili  \vid<-  fiu'tory  and  busl- 
Itet48  ex|N>rU'n(i-:  e^iKK-iiilly  siiccffsful  haialliiiK  ini'ii.  Volun- 
tarily clotilug  (irtKtOut  ttucKtwaful  eugsiKfiueut  for  wider  field. 
Addreas  Box  80. 


W.\NTKI» — Orden*  for  airjilaiii!  prop*>llor8  by  <'X|n'rloiKvd 
i-alihift  ranker  with  lurtcc  sho|i  and  niat'liincry  anil  auiple  glue- 
ilii:  r<M>m.    B.  Donald.  ;!4.'".  K.  l.'ilsl  .-^l..  N.-w  York. 


AKHO.VArTK'AI.  KN«; I  NKKIt  ami  .|.'»-lKni  r.  M.  V...  five 
yi-ars"  fxpiTU-nir  tlyhitf.  shop!*  and  d<-!<ik;hin);.  Ij*  open  for  |>o»l- 
lion  Willi  ri'llald«  iin-ni.    ,\ddri'>.'<  Itux  ".">. 


.SAI.K — BIplniir.  two  (MisM-nKt-r,  rAi-hii.  motor.  |>i-aclically 
new.  cnsy  tonus;  also  Meii|Hirt  monoplane,  elieap.  .Michaels. 
333U  S.  Broadway.  .S|.  I^>nis,  .Mo. 


I.ICK.NSKI)  .VVIATOK.  with  c-ou>i<l<TMlde  llyiiiK  expcrieni*. 
l)oth  land  nud  water  uiacbluett.  desires  iniiiitlou  aa  Instructor  or 
demonstrator.  Address  Bos  No.  4S. 
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Aeronautical  Trade  Directory 


ACETYLKWE  WILDING  AND 
CUTTING 

•MwaMUhtO*. 

AOCiSSORIES  AffD  IN9nif> 

MENT3 

Duv'L*l»r,  SarnHt  J. 
H»to-M«*«r.  Th«,  C^. 

atudftrd  A»ron»utlc»l  C«. 
Tajrlor  Intrnm«nt  Coropanlm 

ARPLANn 

Alin«rlrnn  AiilomollTe  COw 
Aatomotlvv  Knclntwlny  Cm, 
HatM  A*roplan*  Co 

It.'ri'il>'.    A-^r'ipl^iri'j  Cu. 
n..L-iliK   Aiii.h.u,-  1  o, 
llurKm>»  L'<i..  Tliv 
( ^11  I  If  r^riilft  Avllillon  C*o 

ftirllMH  Arropliin^  nnil  Mocor 

Daylrai  Wrirht  AlrplJiii"  '"O, 
n^H  l-intr\frm  Atrrnift  Cmtp, 
l>ewr>  Ai-ruuliin** 
^■l^h^*^  Jl'i<ty  Corp, 
Fhnt  Alrirurt 
i'ov.-irr  AlrpliiTie  Ci^rj^ 
Gullaud^t  Atr>-r»ft  <:<irp 
H«lnrlch.  Th«  A.  3  Corp 
acrrmaan,  Chu.  A. 
Jannvy  Alrcmfl  Co. 


Lawwtn  Aircraft  Co. 

l,>iIiKri?tl  Alriclsni-  f«. 
MlrhlKitn  Alrrrmft  Corp. 
OrilnAn<><»  KnK.  Corp, 
RJchttrdnon  Aero|»lnn*  Corp.,  lav, 

Royrm  <Torji(nirt loTi  ('a. 
Mmllh.  K»l«i,  Alr«-r»fl  Co. 
SprlnKlli-lfJ  Alrrhir.*  ( 
Htuiuiiirtl  Arro  C' 
Mormul  A«ro()ii>ii><  <  <^ 
ThaoiM-MorM  Alrcrult  Carf). 
WaMvn-lllnnrra  Co. 
WllltrlinttI  Alrrrafl.  I.ld. 

Wltl^mjilin- r  ''wi*     \lrr-ri»ft  G** 

Vi  orp, 

AIRPLANE  ENGINES 

*— ■■rfci  riMM  >>«  lfa««r  Oib 

Ant«roe«lT«  KmrfnrM'Inr  C». 
l^ournonv1ll*  Motom  (*orp- 
Cartlai  AcroplKDs  and  WaMr  ( 


Uarrtmna  Alrpntn  MMton  Oa. 

Knos    Molorn  Co. 
M/vilmotor  i'n 
Mllltr.  Harrx  A    Ufr  Om. 
OrlD  Motor  Co. 
Packard  Motor  i"o 
no-.^rtJi  Mot'-r  Mfff,  Cflk 
Blorllns  Knilno  Co 
■tortaTaal.  B.  K.,  Cn. 
T^nma'-MarAa  Alrrr«f|  dffp. 
Valon  Gaa  Rn|;lii<-  Cs. 

WiMMfta  llo4«r  MIK.  Ob. 
Wwiy*  Maw  Ofc 

AIRPLANE  PARTS 

Autn-Arro  m»M«  Malal  Go, 
Burr  si  o  MfB,  0«> 

Crntury 


Krli-  RprrtnltT  Co. 
l^ftt.  UiUWw  M.  Co. 
N*w  Jwitey  V«»eer  Co. 
Prmiird        Welded  iltaal  PtOd,  Ott 
Ftoe^tn  f'iiii«tr".ii^rion  OOi 
maadara  Farta  C«. 

ALUMINUM 
AataraJ  Ca.  a€  Aaaeria* 
Alumlnnai  Caatlaaa  Oa. 

Ca.  at  Am«rt«« 
Hotal  Co..  Ud. 


■lira  «iu 


IWllMli  *  Ca. 

MrAdamlli 


Idanille-Aliinilnnai  Co. 
So-l  nmlnirm  Mtg.  A  Kag.  Co. 

(Sold»r) 

Oaltad  Smtiltlnc  A  Almabram  Co. 

AVIATION  SC.nnoi  s 

AUaalle  Coi»t   ArronBDllral  St»- 
llaa 

Bmb  drbool  <ir  Atintlon 
Cartlaa  Tratalac  Bebaoia 
Hydroiiorrraft  C«. 
Michigan  State  Auto  BaliaM 
Molar  AvlaUM  iMtraatTM 
KlnB  ■rtiil  of  ATtattf 
WtM  «!«•  T.  K  a  A. 


BALL  BEARINGS 

(•urD«T  Bail  ItrHrlni  Oa. 
«»w11lteni  Vs..  Tba 
iicM-Urlcbt  Mfs.  Co 
Now  Dffpartura  Mfc-  Co. 
Norma  Company  of  Ani<<rl4*a- 
S.  K.  F  Ball  B«arleK  Co. 
V.  &  Bait  iiaarto*  Utg.  Co. 

BALLOOMSt  DOtlGIBLES 

OMBMtteat  Aircraft  Ca. 

CUMar  «!r'-i'lniri  (-,■.  (."mtoaeopo) 
Oaa  Er.»;i.-i>!iTi>iK        oiiiK  Planta) 
Oaadyanr  Tiro  and  Rubber  0«> 
Cnttad  81a t«a  Knhbar  Oat 

HAROGRAPnS      AND  BA- 
ROMETERS 

Grasn,  Hanrr  J. 

Haiutatltr,  A. 

BuMflaid  A  Larch 

Taylor  Instrumrnt  Compiuilaa 

BEARING  MF.TA15 

Araarlcaa  Bronio  Co. 
Pahrlv  Matal  Ca. 
I^ratt.  Walker  M.  Oat 
Myen,  J.  J. 

BUSHINGS 

CARBURETORS 

Millar  Carburetor  Co. 
StraiDbarr  Motor  Durlcaa  Cat 

cSIoCiS'a!wd' "WATCHES 

Clif-l'trs  Clock  Co.  ~ 
lifi'iiiif ,,  J,.  A  s.)n 
Waliham  Watch  Co. 

CLOTHING 

Abarerombia  A  Itteh 
Rocara.  P"el  *  Co. 

Sanders  c<\ 

Spaldlnr.  A.  O..  A  Broa. 

COMPASSES 

Spcrry  ayiaaeapo  Co. 

Tajrlor  Inatruinent  Conipimlaa 

DOPE  AND  VARNffSH 

Amrrlrnn    h'.rnullll'c  ('«,•. 
Cbainlcal  Frodnclo  Co. 
(■nniviT.  Th«  C    K.  Co. 
HnTont  ClirnilrHl  Worka 
PtexlMo  Compound  Ca. 
VatlonftI  AeropI&Ti*  OOw 
I'prry- Ati»tiMi  Co, 
Frfttt  A  l..iim)>rrt 

niandkrd  varntab  Wavha 

Viil«i\tiiia  St  Co. 
W**lt»  A  Co. 

DRIFT  INDICATOR 
Sparry  Oymncopa  Oa. 

DRY  KII.NS 

Cutlw  Dry  Kiln  Co, 

Orand  RajHda  Taaaar  Wa*ka 

DYNAMOMETER 

Hpracoa  RIaclrle  Waaka 

ENGINE  PARTS 

AkUaoff.  N.  W. 

AI]o(fhrtn7  Korirtnic  Co, 
Itiirniio  Mfv.  Ci». 

lUird  llteh  CornprrimlnTi  Rlpf  Ca, 

l>™llet.  Thou,  II,  Ca. 
IhM-hln-  T>l<*  CaMlInc  Co. 
Krio  .Sprrbilty  Co. 
Kll.r*    nnUlllilc  C.i. 
aifford,  I^aland  Co. 
OIII.  P.  R.,  A  Son* 
Hrdraalle  Praaaad  Btaal  Ca> 
I,«*a<t.  WalkOT  M..  Oa. 
Paak  Drap  Forsa  C*. 
Htaadard  Part  a  Co. 
Taft-rclr«e  Mrs.  Ca. 
TIain*  Waal  A  Iran  Co. 
William*,  J.  n  .  *  Oo 
Whitman  A  Itenea  lUf.  Oa. 
Wymaa.Qardmi  Oa. 

ENGINEERING 
AaMmatlTO  Enclnerrlns  Ca, 
Otdaaaco  Baclnaartoc  Co. 
WUtak  A  O.  IwlAiuilaK  OaiVb 

PABHCS 

Cnnrtral  Mtjr.  Cn 
I.RTtiY,.  Flnlfcv  A  Co 
McBratney,  Robt,  A  Co. 

WAifmAi  qafatiaa  *  0» 
FIRE  EXTfNGUBRBRS 

Fyr-Fyler  Cu  ,  Tfca 
Johu-MaiTirljlt  Cat.  B,  W, 
Prrana  Mfc  Co. 

GAGV 

Baataa  AMa  Oata  Oa. 
Cfaakr  ataam  Oa«a  A  Talva  Oa 
Makaaa  Co.,  Tho,  lae. 
OaHad  Mataa  9a«a  Ca. 


laCtf]  I 

GASKETS 

nbra  rialaMv  Oa. 

CLUE 

Fardlaaad,  L.  W.,  •  <la. 

Harder  A  AdainJioll. 

GOGGLES 

SU-auM  A  Uut«*lolata 
awaita.  Kannartt  A  Natl 
HOISTS 

Ynii.  A  Town*  Mfs.  Cau 

Amonaao  Bridfa  Ca. 

Anchor  CorrucatlBC  CaaalR  Oa. 

Aahlay  Steal  BMg,  Oa^ 

Autln  Co.,  Tba 

Hawaii,  PiaM  *  Oa^flaifl.  Haa, 

Kaaaby  *  Ifattlaaft 

MIHIkaA  Biwi 

Pnta.  OL  Ik  Om, 

▼b«taiA  BrMca  AMA  Oa, 

LIFE  PRESBHVBBS 

llnlTeraal  flafaty  Mattraw  Oa. 

LUMBER 

Alcnck  Co-,  .Inhn  I, 
Arr.eTlrnii   n.,l(,»  Cnrp 
("i  r  Omm   Lumber  Co, 

I  .  :  a  I □  '  J 

Dutton,  A.  C,  l,br.  Corp, 
Lodlow.  lereol 
Matuirl    C.  C  .  A  Rroa 

LUMINOU.S  COMPOUND 

Cold  I.lrhl  Mfc.  Co. 
ttodlam  Dial  Co. 
Radium  Ijiartnaaa  liaftirtat  Oirai. 
MACHINERY.  METAL  WORK- 

Mft.    I  ,irii 

VVnrofr  A  Hwaa«y  Co, 

MACHINERY*  WOOD  WORK- 

ING 

IMIonce  Maehlao  Worka 
PSn  Machteo  Co. 
MnrhllM^^r   MrrvluUMa,  IBC. 
Mattlaoii,  r.  K.,  Mamt 
OIney  A  Warrta 
MANIFOLDS 
AJax  AatD  A  A  era  Ibai 
MAGNETOS 
Boaeh  Maanoto  Co. 
Barkehire  Macnato  Corp, 
KHciiann  Mfir.  Co. 
n«iiir  Elsctrlo  Co. 
Spllldorf  Blactrleal  Ca. 

HBTAI,S 

Adaral  Oa,  at  Aierlea 

Amerleaa  ▼aaadtaai  Oa. 
BathlahtiB  maal  Co. 
Detroit  Preaead  Steel  Co. 
Faderal  Praeaed  Steel  Co 
Oarland  Ventilator  Co, 
Ouedor,  Paoarhke  A  Prey  Co 
Irfirett,  Walker  M,  Co. 
Myen,  J.  i. 
Sa-Lvmlanm  Mfk-  Co. 
MODEL  AIRPLANES 

Tdaal  Aeroplane  Supply  Ca. 

Wft'Unff  ??tTor  Mfr  Cat 
MdTORCYCI.F.S 
Bendea  Mf>.  Co. 

OILS  AND  LUBRICANTS 

Bakrr  Caator  Oil  Co. 

Gniphlts  T.tlbrltiinl  Co 
(lul?  Hrflnlnir  Cn. 
Ph.ptu"!  Ideal  Oil  Co 

Fmnclnrd  OU  CO. 
Slran  A  PUlb 
Texaa  Co. 
VAMamOH  Oa. 

OIL  Pimps 

Wayne  Oil  Tank  A 

PACKING 

Flhr*  PlalaMnc  Ca. 

PHOTOGRAPHY 

Brock,  Arthur,  ifr. 
Harhart*  B 
PISTONS 

tjfMt.  WatkM-  M..  Co. 

PICTON  RINGS 

AtnorVnn  rrffoii  RlnR  Co. 

PONTOON? 

Vlnrnril  Pnal  Co 

T'lIiv,,'  '^Imp.oii  Carpb 

V  .1,1,  '  'aHri.  Fnnipmant  Oa. 
PROPELLERS 
%iwa^aaA  Pya^aMaa  K  ' — 
MnlfMo  Aeroplana  Ooni. 

TW>Tle.  W.  A. 

Rarrlman  Airmtft  Hotora  Oa. 

n:<:"-\  TV^lnut  Propeller  Co. 
1  anr  Pi-opaOer  Oa. 
I  ^i^lBn  Aero  Propallaa  COv 

We»t  WoodwarUaK  Oa. 


PYROMETERS 

Poafcoro  Oa„  1>e^ 
Shore  Inalrvmaat 
Tuylor  loatruEneA 

RAU1A1X>RS 
Aata  Badia* 
AMs  Aato  A 
Baab  Utg.  Co, 

Areo  Radlatora  O*. 


RIVETS 

Ntlmpaoo.  EdwlB  B.  Ob. 

SCL£ROSCOPF. 
Shoro  Ii^ttrutnent  a  Mfc 

SHOCK  ABSORBERS 
Daral  Bobbar  Cm*. 
BoeeeU  Mly.  Oa. 

SPARK  PLUGS 

Champloa  tsaitioa  Oik 
jalina>Maii*illa  Co.,  B.  W 
Pyro  Icnitieo  Co, 
Rajah  Auto  Supply  Co. 
Splltdorf  Eleetrloal  Ca. 

SPEED  INDICATORS 

Koiboro  Cn..  Tb«.  Inr, 
.'ohu«-Mi&nvl[l«    Co.  H. 

HttWB  r'         'iV  L  r  r.fv 

STABiLl^luRS 


Ifartta  Arodyaamla  Stal 
iparry  Oyreaeopa  O*. 

STAMPINGS 
Laaidac  ""— r'~a  *  Taal 

STARTERS 

Rljar  Motor  IJchtlac  Ca. 
Chrbtaoi       —     "  ' 
l>ayton 

Co 

Mntnr  Campreaaor  Co. 
.Vt>rth««»t  El«-trlc  Co, 
Wacner  llort  Eleotrta  Co. 
^  TACHOMETERS 

.lohna-MnnvMla    Co.,    H.  W. 

N>]p»on  Blower  A  Farnaoa  Co. 

Uuaen-tiray  Co. 

Stewart  Warner  Spaedomatar  Catv 
▼•■darlUlB.  OBk 
TANKS 

laaaay.  Btalnmatm  A  Oik 
THFRMOMETERS 

FWvharo  Co..  Thaw  Inn. 
Tavlnr  Inatrument  CompaaldB 
TinF.S  AND  RUBBER 
niiriil  KiiNiwr  OorpomUoB. 
nood.^ttr  Tiro  A  KaMMr  Oa. 
Cnltrd  f>liilM  RllMter  Oa. 

TOOI.S 

Rrnwive  A  Sharps 
Hnll-a.'Ott  HaOnr  Cnr  Co, 
llttllimurher.    S.-hlrttunrr    A  COb 
Ijuvains  manipinc  A  Taal  Oat 

TRUCKS  AND  TRAn.RII!l 

Federal  Motor  Truck  Co, 
ronr  Wheel  Driee  Aiilo  Oa. 
Naah  Mntora  Co. 
Packard  Motor  Car  Co. 
Sechler  A  Qk,  Tba 
•lerrira  Mataa  TrMk  Oa. 
White  Ca, 
TfTBING 

■mpira  'Art  Hatal  OA 
avaaaa.  Pater  A..  A  n> 
TaBneylraal*    Pleilbia  MtWlIb 
Tabtngr  Co. 

TURNBUrv-T  FS 

nnytnn  Mrini  rmdocls  Oa. 

Prim  !<nr«-hillT  Cn. 

Vew    Tnrk     .t     Ha  rerllBm  IM«I 

ftarnttlra  Cn 
Handnr^T  =,-r»w  Ca, 

^..kermao  >V  H##l  C* 
Matt  WhM'l  W"»k« 
Nalhimil  Wlr4>  Wheel  Wnrln 
Wire     Whoal     OoTporattoa  of 

Arnerleai 
WIRE 

Aaiarlcan  Maai  aM  Wra  M 
Caatury  Talaphana  OMiiiraetlaiB 

Co. 

•rtorfrlc  r«hf«  Co 
Roehllns'N,  John  A..  s.tn< 
«<mrtf**  Wlra  end  Cai'ia  Co 

VI  tRKl,F5^ 

Ameriean  Radio  A 
Amerieas  wirelaaa 
Catllof  A  Waahlr 

Croekar-Wboalar  0» 
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Two-Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BKiaHT'S  CONRAD  PATENTS 
ARE  THOKOUGHLV  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
p)ower  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


Tim  wtLMtva  MnirriVfl  .  .imi  int.  Krw  to(K 
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\ERONAUTICAL  ENGINEER1N( 


■•»  rnd€rtco«<t  it  I'niiitnninil 


Goini  Into  Aclion 


VOLUME  m 
,  Nunilicr  9 


SPECIAL  FEATURES 

AIR.SCUEW  ANALYSIS 
THE  4r,()  HI'.  FRIEDRICHSHAFEN  BOMBER 
THE  BENZ  AND  MERCEDES  ENGINES  COMPARED 
INTERNATIONAL  AIRCRAFT  STANDARDS 


PUBUSHED  SEMI  MONTHLY 

THE  GARDNER. MOFFAT  CO..  \hc 
uow5ifi4  ST  new  ^OR* 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 

THE  BURGESS  COMPANY 

MARBLEHEAD,  MASS. 

Sole  Licensees  for  the  United  States  for  the  Dunne  Patents 
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The  Hall-Scott  A-5  Airplane  Engine 

SIX  CYLINDERS  125  HORSE  POlf  ER 


Hall-Scoll  "Big  Six"  Airplane  Engines  are  to  be  found  in  active  service  in  every  part 
of  the  world  today. 

Since  the  declaration  of  war  in  191 4,  hundreds  of  these  engines  have  been  huilt  for 
numerous  foreign  governments — the  largest  order  being  30()  for  Hussia. 

The  exclusive  Hall-Scolt  feature  of  intercliangeability  of  parts  is  standard  in  this  A-5 
Equipment.  The  cylinder  assembly  is  interchangeable  with  the  parts  of  the  Hall- 
Scolt  4,  8  and  12  cylinder  engines.  Recent  development  in  airplane  engines  has 
fully  demonstrated  the  practicability  of  this  construction. 

While  the  Hall-.Scott  Motor  Car  Company  is  devoting  its  entire  energies  to  the  con- 
struction of  airplane  engines  of  I .  S.  Government  orders,  a  few  of  these  Type  A-5 
engines  are  available  for  immediale  delivery. 

Descriptive  catalog  on  request. 

Hall-Scott  Motor  Car  Company 

CROCKER  BUILDING,  SAN  FRANCISCO,  CALIFORNIA 

Eastern  Represenlative 
F.  P.  Whitaker,  165  Broadway,  .New  York  City 
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ATIATtOM 


MILITARY  AIRPLANES 

SEAPLANES 


AIRPLANE  PARTS 

We  are  in  a  position  to  devote  part  of  our  excellent  facilities  to  quantiQr 

production  of 

METAL  FITTINGS 
SHEET  METAL  WORK 

and 

WOODEN  PARTS 

for  other  airplane  companies. 
bwestigatian     otir  fadHHef  joliclKftf 


Des  Lauriers  Aircraft  Corporation 

MAIN  OFFICE  AND  FACTORY:  NEW  YORK  OFFICE: 

Murray  and  Mulberry  Sts.  Woolworth  Building 

Newark,  N.  J.  New  York  City 
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Fictorie*.  Pkinfidd.  N.  J.,  EliMbrth.  N.  J. 
ExcnitiTc  oAcM.  Woolworth  BIdg. 
New  York  City 


STANDARD 
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2yio  POUNDS  PER  HORSE  POWER 

We  announce  our  latest  airplane  engine 

Model  5A-4K.  8  cylinder 
Equipped  with  Sturtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 


HORSEPOWER  210 


WEIGHT  508  POUNDS 


Cclivefin  an  br  made  in  three  to  four  wecki. 


Stu  rl  e  ViiHt 

B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Manufacturers'  AssociMion.  Inc. 


Google 


6  AVIATION  Ue -ember  1.  1917 


LOGICAL  EQUIPMENT  jo, 


INCREASED 

Strength   Simplicity    Shock  Absorption 

A C  K  K  R  M  A  N  WHEELS  solve  the 
problem  of  securing  maximum  landing 
gear  efficiency  with  minimum  weight. 
The  wheels  absorb  all  shock  before  it 
reaches  the  axle  and  make  air-resisting 
rubber  shock  absorbers  unnecessary. 

Data  on  Ackerman  equipment  is 
avnilab/e  for  Designers  and  Engineers. 

The  ACKERMAN 

ROCKEFELLER  BUILDmG 
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rHE  MODERN  AIRPLANE 


DECREASED 

Weight      Rebound      Air  Resistance 

Official  laboratory  tests  and  hundreds  of 
flights  prove  that  Ackerman  equipment 
means  longer  service  for  ihe  airplane 
through  the  elimination  of  structural 
weaknesses  inherent  in  ordinary  wheels  or 
landing  gear. 

IVheeli  built  for  any  weight  ma- 
chine from  five  hundred  pounds  up. 

/HEEL  COMPANY 

VELAND,  OHIO 
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INCRE 


ECREASE  WEIGHT 


IFc  also  manufacture 

ALILMINI  M  LNGOTS.  PURE  AND 
ALLOYS,  RODS.  GRANULES, 
ALLMINLLM  SOLDER.  GUARAN- 
TEED TO  (;iVE  SATLSFACTION. 
BA  nnVlT  METAL  —  SOLDER  — 
METALS. 

Shipments  prompt — Prives  lotv 
Quality  Right 


United  Smelting  &  Aluminum  Co.,  Inc. 

Ge^ieral  Office^:— NEW  HAVEN,  CONN. 
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The  J.  G.  White 

Engineering  Corporation 


Designers  jr^^  Engineers 


Contractors 


Perform  all  designing,  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering  investigations  and  reports 
made  with  recommendations  covering 
every  detail  of  design  and  construction. 

Purchase   for  clients  apparatus,  materials 

and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments for  prompt  shipment. 


43  Exchange  Place     -     New  York 

LONDON  CHICAGO 
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Established  by 

Lnion  Airplane  Motor 
at  L.  S.  Aeronautical 
Testing  Laboratory , 
Navy  Yard,  IV ashing- 
ton,  D.  C. 

Best  previous  record  ex- 
ceeded by  fifty  per  cent. 


UNION  GAS  ENGINE  COMPANY 

ESTABLISHED  IMS 

OAKLAND       -      .       -  CALIFORNIA 
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MODEL  C  FOR  AIRPLANE  SERVICE 

REAJW  FOK  DFLIVF.UV  l>ErEMBER  l^JT 


THE  MOTO-METET^  COMPA 

LONG   ISLAND    CITY  NKW  ^ 


Creators  of^ Alotnr  IJcrii  Jnclicti 
Excliisiy  -c  Licensee  of'Boyce  Fufid€jmc 
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Airplane  Propeller  Specialists 


Pi^opellers  for  airplanes, 
hy dr  oairplanesy  dirigibles, 
etc.,  desicined  and  built  to 
the  individual  requirements 
of  yoar  power  plant  and 
type  of  macliine. 

Inquiries  solicited. 

A  high  percentage  of  the 
latest  and  most  succi^ssful 
war  machines  on  the  various 
fronts  are  equipped  with 

LANG  PROPEIaLMllS. 


Lang  PropeUer  Company  of  America,  Inc. 

New  York  Office  »    Room  419,  30  East  42d  Street 
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TURNBUCKLES 

We  Maniifacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 


No.  1  Female,  Short  A-1518 
No.  1  Male,     Short  A-1522 


No.  2  Female,  Long  A-1520 
No.  3  Male,      Long  A- 1524 


Curtiss  Type 


326  Short,  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 


DAYTON,  OHIO,  U.  S.  A. 
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An  Invisible 

CURNEY  rftdio-thriut  betringt  arc  im- 
portant facton  in  rAcient  acropUne  opera- 
tion. 

invuiblc  they  perform  their  duty  of  carry- 
ing both  radiaJ  and  thnut  toadi  on  a  slntl* 
na  o/  baili. 

ThU  meani  that  one  CURNEY  BALL 
BEARING  takes  the  place  of  two  separate 
radial  and  thnut  bearint>. 

Write  fcr  parllculoTi. 
CURNEY  BALL  BEARING  CO. 

CanrmJ  ^^tmnt  Licmna*^ 
JAMESTOWN  N.  Y. 


BALL  BEARIN«S 
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Airplane  Parts! 

Immediate  Delivery! 

Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 

The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famoun  for  Stanweld  Rims,  Tubing,  etc..  Perfection  Springi,  Bock  Bearing!, 
Axlea,  Perfection  Heatera,  Forginga,  Huba,  etc.,  etc. 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from 
to  2J^",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  *  *  D  *  * 
shaped  tubing  for  the 
Curtiss  Airplane  Go. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  ua 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 
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CURTISS 

8  Cylinder  200  H.  P.  Airplane  Engine 


Magnaiitc  pistons  have  been  used  exclusively  on  Curtiss  VX 
Motors  since  the  earliest  period  of  that  motor *s  production. 

The  fact  that  the  Curtiss  Aeroplane  &  Motor  Corporation  con- 
tinues to  equip  VX  Motors  with  Magnalite  pistons  exclusively  is 
further  evidence  of  Magnalite  superiority. 

Magnalite  pistons  are  now  used  exclusively  by  sixteen  of  the 
largest  and  highest  grade  manufacturers  of  airplane,  automobile  and 
marine  engines. 

We  have  prepared  a  special  booklet  on  piston  design  which  will 
be  gladly  mailed  upon  request. 


WALKER  M.  LEVETT  COMPANY 

417-419-421  East  23d  Street  New  York 

mm 

Magnalite  Pistons 
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CRANKSHAFT  QUALITY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Experience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  welPas  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them*today 
able,  without  experiment,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rigid 
inspection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  product  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 
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AEFONAUnCAL  ENGINEERING 

Men^  of  the  Aaociaied  Business  Papers,  Inc. 
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THE  GARDNER.  MOFFAT  COMPANY.  Inc.,  PnllUhtn 
120  WEST  S2d  street  NEW  YORK 
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Airscrew  Analysis 

By  A.  F.  Zahni 


Jntraduction 


>Vf./j'  .— In  a  muthematii     .'-ii:ii:i:r  ni  Cie  inciils  an - 

screw  il  is  t-ustomary  to  ijiako.  ili  arnxiviuiKU.'  analysis; 
(2)  a  stress  analysis}  the  first  to  dettruuui;  the  pertorutHnce, 
tbe  afleand  the  fltroetanl  safrty. 
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Flti  1  — PKOrEI^Um  BlWU»  DlHBKSlOKS 

/f.i,sic  I>ol«  /or  ^imrrew  ili»a(^i#.— Most  aiiKrews  conaist 
,,t  one  or  more  blades  Bwured  to,  or  integntl  with*  a  eentml 

li  jh  (l.-iifriiml  to  111'  l  arridl  hy  a  shaft  rolating  abaut  Ml  Mit 
an. I  iiiovinik'  aloiiu-  il.     I'mm  hub  to  lip  thfi  Dlttdc  varies  in 

cr.kss  sfi'liiiiial  t<i!iii.  size  ami  iiu  idptK-c.    Thesi?  Ihrof  I'lemcnt^ 
are  usually  phintieii  ti>  i  i>nn'  tin-  jrrentfst  elliHeui-y  cousisttint 
witli  struclural  sutVty  an  I  aiji'<)uate  thrust. 
typi4-al  airatTew  nr>-      i  n  m  Figs.  1  iuui  2. 


Basic  data  for  a 


ties,  leferted  to  tlit-  gcueral  air  nuua,  are  giren.*  Analytical- 
ly A,  i,  and  1'  are  eompnted  by  tbe  formulas: 

tail  .4  =  y  i'lrrH   (I) 

y  =  (r--  -  4rV».V'>>/'  (2) 

where  V  is  the  trMUslutioual,  A  tli«  rulttUuual  speed,  r  tlie 


Aerodynamic  Analysis 

F«toctly  amd  Air  Force  at  Any  Blade  HeeUon—Each  point 
of  an  airscrev  blade  deeeribes  a  belieal  path  whose  piteb  i« 
coustant  when  the  speeds  of  rotation  and  tniMlation  bear  a 

Hsfd  ratio.   Tlie  palh  is  usually  referred  not  to  fixed  spaee 

liiit  till  L'i'iii  ral  nla.^s  ot'  approH<  hiiis;  air.  since  (hi«  itself 
may  lie  lu  Uatislatioii.  Fit;.  3  sliows  liow  to  lind  irrnpliically 
llic  lielix  angle  ,1,  tlie  iiicideinx'  i,  an<l  ii-nltuin  \elocity  I', 
at  any  point  ot  a  blade  whose  peripheral  and  forM'ard  veloci- 

*  It  i*  horn  MKimcd  thnl  tim  air  appiuuhet  lb«  mmw  plane  nornullv  with 

iinifnruj  vel'jaC.v  I'.    A  (t>rTe<'liiin  for  thin  wMUinption  itiiial  Im'  n>iMl'-.  \f> 

pi'ri'  i'tlv  •ilcqimto  (oriimhi  19  sviulable  tut  iim  •-■irrcH-uun.  |.r  .ii.i»i  ■•  a 

UMWn'ticul  fiirinulu  .ik*iimii»i<  V  nnTmiil  tu  Ihf  srn'w  [ihirj"*  :tu  J  iMrr..:i^iTin  ii.  v  ■■!  :  it  \  . 
— Joum.  Acri.n.  S<>i .  Ca,  lint  .  .Mm.  Ii  I'.iiT. 

t  The  cflMI  o(  wr  NijCTMHy  »nd  cniupmiMbHlitj  an;  iicrt  iftitortnl.  No  niatviial 
tentoMMMi.  8m  J.  C.  tlnMilrnr  Tbvmy  of  SimiUtudo  •(  Aviial  Fro- 
:  alia  Bdor  BndaaaliMD.  Plijrat^t  alaiUailtr. 


Fio  2.— AEROKAtmcAL  Data  and  BtaoB  8ectiox$ 

radial  lii-iiaiice  ol  the  iiiovui!:  point,  aial  B  the  blade  annrle 
at  r. 

The  unit  air  i'orce  at  any  section  with  speed  I',  may  be  iuund 
in  magnitude  very  approxinuitely  by  tbe  fomula 

l{  -  KpT'   (:^) 

ill  wliidi  i  i.v  the  density,  A'  is  the  air  tori'c  per  unit  sur(a<t 
at  unit  !.ptcd  for  an  aeroioil  having  tin'  lorni  and  incidenee 
of  said  section  and  moving  in  air  of  unit  density,  t  The  diree- 
tion  o£  S  ia  terms  of  the  incidence  is  eumtiKinly  known  from 
aerofoil  experiments.  Otherwise  the  unit  lift  and  drift  are 
computed,  and  tbetiee  the  restdtant  foree.  The  anit  lift  is 
L',y  :  thr  drift  is  />;T';  their  ratio,  1)  I.  tan-'f;,  ^nvsa^the 
"gliding'  angle,"  or  direction  ot  Ji  rt-lcrred  to  the  Uttt 
If  V  be  in  niiU^  per  houi^  the  lift  and  drift  per  square  foot 

are  SKAILP',  and  .00511) r,  reapeclivdy. 

Thrust  and  Torque,  Thntet  Power  and  Tnrqtie  Power,— Tht 
forward  eunit>onent  K,  of  the  air  force  in  h'v^.  is  the  unit 
thrust;  the  peripheral  eomponent  Ji,.  maltiplicd  by  the  seetioo 

radiii^  IS  the  unit  tonpie.  Mii!tii)Iyincr  these  mu!-  by  the  blade 
width  i;iviM  tlie  thrust  and  toKpic  ]nv  unit  lentith  of  blade,  as 
tahiilateii  and  ptottcd  in  Fit:,  -t ;  atid  intc.Malii  u  iili\  i.ni';]y 
!,'ive»i  the  whole  thrust  and  wiiole  torcjuc  lor  the  blade.  From 
these  are  derived  tbe  thrust  power  and  torque  power,  on  multi< 


Idii 


}  It  and  O  an  tba  aiiaoliiU  Git  ud  drift  roeJolimta,  ot  tb^  nrnvonnM  «l  K 
km  nweiivdr  iritk  aad  asmiB  tbe  Niaiiv*  «iad 
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FlO.  4.— ThI«:»T.   loiiyiK  AND  POWEK  ErFlCIENCV 


Fia.  S.— SVBEMBS  AMD  FACTOR  or  SAfWT 
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plying  Rspc'-tivcly  hy  tlie  fonnrd  and  the  rptatioiul  speed.* 

For  UM  with  a  i>n>p«ll«r  eompnter,  to  be  dcMtibed  pnacntly, 
thfl  unit  thru«t  is  written 

Hy  ~  miir.L.  v'^t•<•^;l•o^(.■^  +g)  w 

when  .0051  r  is  .ailed  the  "velocity  factor TftecGcos(A+(?) 
the  "  thnut  factor."  Vig.  '^  shuns  that  this  thrust  factor  times 
tbe  lift  on  an  element  etjuab  the  unit  thmst  there. 

fj^'Mcy.— Tbe  efflmeney  o£  a  pcopeller,  or  any  part 
tbareof,  ia  the  ntio  of  the  naefnl  to  the  total  wotk  in  piopvi- 


Fiu.  6.— PKOPEUJiK  Thkust,  Power  ahu  Kffu  iencv  fok 
Vakioitb  SracM 

tiioii;  «>r  the  ratio  tit'  the  thrust,  power  to  the  torque  power 
either  for  the  whole  ur  for  the  part  in  qucation. 

By  a  well  kiii>wii  I'oruiula  the  efflcieiwy  of  an  elementary 
amnent  of  the  blade  contained  between  two  iqrlindeiB  eoazial 
With  the  aorew  is 

«  =  tan /I  '  in  (1  +  (.')  (•'i) 

For|in»«f,  Fig.a-<how>that  V'y  'l  »=  \Mi  A:  Hy  H.=  I  uui  (.t  f  Ci) 

Tliiir  piDiJiict  is  the  eflSciency.  These  statements  are  true  <it' 
all  blades  whatever  the  form  of  flow  past  them,  providing  tanfV. 
^  drift/lift,  represent  the  actual  tlow.  A  curve  of  section 
effieienqr  t,  derived  from  this  formiUa  is  plotted  in  Fig.  4, 
together  with  the  eoneapondii^  thmst  f,  and  torque  q,  per 
foot  nn. 

In  praetice  the  eurve  of  runinn;?  torque  q,  is  derived  from 
tbe  otiMr  two  by  the  formula 

q-et/t  (ti) 

where  c  is  tbe  ratio  V/tt,  of  the  speeds  of  translation  and  rota- 
tkn  (ia  radiSDS  per  second).  From  these  efficiency  and  torque 
enrves  thteffleiency  for  the  entire  blade  may  be  found  by  piece- 
meal integration.^  But  the  aggn'pate  efliciency  is  more  8inij>iy 
found  as  the  ratio  of  the  wlude  thrust  power  to  the  whole 
tur(|ue  power,  once  these  have  been  computed. 

Maji  of  Projieller  Charartcrislics. — When  a  propeller  be- 
conie>>  of  permanent  interest,  a  map  gi\in^  iwi.  ul  its  cbiet' 
eharactcrislii'K.  e.ir.,  its  .i^jprejrate  thrust  inu!  i  ilii  u  \ .  w  rii:nle. 
as  in  Fiff.  (i.  Irum  >^  iiidi  the  oilier  iLrci',  ic.  tin-  r  livn-t -|Hi\Mi . 
torrpie  and  lr.i()ue  |>ower,  arc  readiiy  ilcrneil.  Tiic  map  not 
only  telJs  iit  a  glance  the  capahilitics  of  the  jjiven  propeller, 
but  also,  flimns'h  well  known  laws  of  conipai  isr,n.  to  be  i;iveti 
prcscntl.v.  MiM'j  to  compute  quickly  tli>-  ii.i).(it  of  others 
similar  to  it.    The  makiu<;  of  this  map,  which  involves  several 

*  Thi'  nwtliixl  uf  till!,  partLffmph  i»  .l*HaIlv  nttrihiitr.]  (of?  .  I  Iriewii-rlti :  Kij. 
Oe>  lli'liLi-s  A/Ti<  Dnr»,  Vnnit.  }'.  I^ima  Vivii-ii.  WW. 

t  II  «.  <.  bo  tl>i!  niiinitix  tnrquc  and  tttSciutvy  «l  Umi  nwlial  liuuuiLi:  r  uiuuii  Uti- 


repel lUtiii.*  ut  tlie  computations  alit-'ady  eiplaiucHl  for  a  i>ac- 
eession  of  speeds,  is  laborious  by  th«  usual  method,  a«  here 
indir-ntcd.  but  easy  and  brief  by  the  use  of  a  suitable 

iust  nmii'ii*. 

i'riifieller  Computer. — Fig.  7  shows  a  kind  of  slide  rule  by 
wluch  the  thrust,  etTicieney.  etc — also  various  incidental  prop- 
erties of  a  propeller  blade— can  be  quickly  detivid.  A  tmns- 


Fio.  Ij—'PmnoAjat  Cmamm 
Slnceoa  =  2»r.v.  oi,     y  =  Hw»r*ll*xv*) 

eatliHl  "  iMith  velocity." 
Since  aeetlon  efllciency  c=tau  A /tan  (.1  X  0«y/tf'.  •:. 

<•  =  //.  if  ii'  lie  clioson  ^-  imt. 
Since  oil     OCX  cos  (A  +  (I),  and  o«"  =  V  sec  O,        0<  =  V 

sec  G  co«  {A  -^-  U),  called  "  ttiruat  factor." 
If  el=«adlns  of  any  Made  sectfen  whole  Made  angle  bsvoI, 

tlienpisaBSMHls^pltcti  at  secUon. 
IVitb  Tetodty  9b,  asetion  efflelencgr  y.  thrnat  factor  od,  pitdi 
pn.  all  read  directijr;  also  bdtx  angle  A. 


paicift  slidioL'  riidinl  nrm,  haviii.'  a  cc^i^ni!  "  vpWity  line" 
tr!a'ii;;ilr'<l  h>  a  liticar  wli-ritv  scale,  is  |ii\Mi,Mi  al  hm.'  cuitifr  uf 
a  eruiw-Mciioii  sheet  whose  ordinaltsi  and  abscissae  are  respec- 
tively the  forward  and  pariphend  speeds  of  tbe  blade  at  vanooa 
radial  <listanceis. 

If  the  radial  slide  is  set  with  its  velocity  line  pa-Hsinj;  through 
the  "  velocity  point"  on  tbe  pa|>er,  i.e.,  a  point  whose  co- 
ordinatea  are  the  component  speeds  of  any  blade  aeetioo,  tb«a 
ob  on  tUa  line  lepiesenta  that  aeetiou's  helical  velocity  V, 
while  its  inclination  to  the  X-uis  is  the  hdiz  angle  A  tat  tbe 
path  of  each  jmint  of  that  section,  and  ia  read  in  degrees  on 
the  LTaduated  are  at  the  margin  of  the  paper.  This  an^  taken 
troiii  the  known  blu^le  aiiftle  for  the  section  gives  the  incidence. 

Tbe  i-entcr  line  of  tlie  radial  arm  is  al.s<t  graduated  to  read 
.IMI.'>1  r,  called  tlie  "  velocity  factor"  in  equation  (4),  and  nSed 
lo  titid  the  thrust  when  1'  i«  in  miltw  iier  hour. 

Now  setting  tbe  shown  "fading  line,"  or  thread,  upon  the 
IjimO  Male  at  the  number  ei^ressiog  tbe  drift/lift  ratio  for 
thiA  incidence,  its  inclination  to  tbe  X'«iia  a  the  angle  A  +  G. 
Then  is  read  at  once  the  aeetion  efficiency  *,  as  the  ratio 
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Kio.  y. — Piioi»EiJ.BK  Computer 


inf;  board:  (2)  a  truiispareiit  celluloid  ruler  witli  one  cud 
ptvotetl  lit  the  oripn,  llie  otlier  curved  to  a  circular  are; 
a  small  celluloid  T-s^^uare  to  slide  oluiif;  the  straight  length  of 
the  ruler.  Hiding;  on  the  niler  is  a  line  thread  rcHchiiij;  I'rom 
the  pixot  to  an  aluminum  slide  which  plan's  freely  along  the 
arc.  A  luller  treatment  of  the  theory  an<l  operation  of  this 
instrumciil  is  ^iven  by  W.  i'.  l»o  in  the  Journal  of  the  Frank- 
lin Instiliile  for  Deeember,  1917. 

Imws  of  (  timjMtrison. — The  air  force  on  a  small  element  of 
a  jirojieller  may  be  written: 

K  =  fi.U'P(i) 

in  which  ,1  is  the  element's  area,  i  its  incidence.  For  an  air- 
srn'w  of  tix«Nl  shape  having  n  forward  velocity  I',  if  i  remains 
cimstant  while  the  diameter  D,  and  an^ilar  Rp€e<l  A',  VBry, 

W  =  />.V»/J'/(l  .V/J) 

since.l  «  //,  ('  x  .\7>,  anti  /  is  a  function  <if  V/XD.  Since  the 
a.\inl  and  peripheral  components  of  H  are  similarly  espressed. 
their  suiimiation.  or  the  whole  thrust  and  torque  may  be  written 

Thrust.  T  =  pX'l)*/,  (VISD)  (7) 

Torque,  y  =  A'/JV,(r/iV7))   (H) 

From  these  follow  at  once 

Thrust  |)<)wcr  -  TV  -  pS*n^J,(V  iSD)   (9) 

Tomuf  [K.wcr  -  IxQS  -  pX'D^W  /Mi)   (10) 

Kffirum^j       -  n  V-'W^.N  =/j(l7.VD)  (11) 

These  five  equations  furnish  useful  laws  of  comparison 
Iwlween  [j<'i)nu'tricnlly  siniilnr  propellers.  For  example  if  two 
such  screws  move  at  any  ch<isen  I'/XD  in  media  who**  densi- 
ties arc  resjiectively  f  and  P,.  their  thrust.s  are  thus  related : 

r/r,  =  pxw  'p,X',f)\ 
r  =  ,i,pxu)\ 

when-.,,  =  r,/p,X\D',  =/.(»•, '.VO) 

1  f  therefore  a,  lie  obwrAed.  or  given,  for  one  screw  of 
diameter  D,,  the  thrust  7',  of  any  other,  of  diameter  D,  mov- 
ing with  the  same  V/XI>,  is  found  by  simple  multiplication. 
Similarly  for  the  torque,  etc.  Thus  it  appears  that  the  pro- 
peller map  here  trentod  furnishes  directly  the  characteristics 
of  a  particular  airscrew,  and,  by  comparison,  those  of  geo- 
metrically similar  screws. 


lDn.4/(«n(.l  +  6'),  or  the  ratio  yfy  of  any  two  coincident 
ordinates  i/,  ij,  reaching  up  respectively  to  the  velocity  line  and 
the  thread  or  gliding  line.  If  ij  he  ehosi-n  as  lOO,  tj  is  the 
c.\acl  pen-entage  elliciency. 

Next  the  black  center  lini?  of  a  transparent  T-stpiare  is  laid 
over  the  velocity  point  b,  and  squarely  across  the  ratlinl  arm, 
and  across  the  gliding  line  at  the  "thrust  point"  c,  whose 
abscissa  is  the  "thrust  factor."  rKe<-(;cos(.l  -j-  (»). 

All  the  numerical  value  thus  tar  read  from  the  instrument. 
loKellicr  with  some  given  properties  and  dimensions  of  the 
blade  sections,  are  entered  in  a  row,  as  in  Fig.  8.  Under  tlicni 
ar^^  itiMert<'d  like  readings  for  other  blade  sections,  t'olumiis 
a,  b,  c,  and  rf,  ore  now  multiplied  ti>::ettier  giving  the  last 
eolnmn.  The  entire  work  of  tjU<ing  and  entering  the  readings 
occupies  less  than  ten  minutes, 

A  practical  form  of  the  instrument,  as  exhibilel  in  Fig.  0. 
compri.ses:  (1)  a  sheet  of  ordinary  stt'tion  paper  on  a  draw- 


l^erfarmanen  FuiictUm  %'/\0 

Fig.  10. — Mai-  or  Phopeu-er  Coekkiciests 


Digitized  by  Google 


nerember  1,  1917 


AVIATION 


605 


60S 


AVIATION 


December  1,  1917 


r/ND  eouatant, 


Map  of  PrvpeUer  ('uiQii  ienif.. 
eqiutMM  7, 8,  9,  lU  ami  11,  umv  I 

ThruBt  =  KiiS-h'   C) 

Tor»iii.>  =  l,pS-h'   (s) 

Thrii.-t  1><>W(T  =  rp\'/>'   ('I') 

To^f^ue  power  =  HpS'Li'  (1(1) 

Efficiency      «  If  =  ronst  (IT) 

ill  wUeh  »fh,»  and  d  m  constuitB  for  the  given  value  of 
V/ND,  aad  ue  called  respectively  *^liruat  coeflkient,"  "  torque 
oodUmtf''  «te.  Siaee  «a  above  twen*ea«li  of  these  four  c»- 
cfldnts  H  a  tnnetioB  of  V/ND,  it  is  connum  piaeties  to  iibt 
two  of  them  againat  V/ND,  as  in  Fig.  10.  The  corresponding 


IVrs|)i»i-tlvt    r>'|jri«ifnttttlon    of  I'orKpwtlTp    rrpnwnUitlKii  ol 

girn»!*<''ipk*  volority  *if  n  pnrilcK*,  p>  rim^'upli*  aocvli-mtluD  of  a 
Ol.  l)iirtli  Ir.  m, 

i'jo.  13. — Velocitv  Ajrn  Acckleration  or  Gvkoscopic 
Partioli 


Cn(|»(>llnr  clianu  lLTisIic  is  then  found  for  any  vaiue  of  V/SD, 
\  takinR  tlie  aiiprupriate  coefficient  from  Ih«  <lia<rram  and 
substitutitig  ID  (lie  pmper  equation  aliuvc.  tVir  cxnni]ile  if 
aaf/,(l7A'I>),  and  d  =  Pf^(y/\D),  Ije  taki>n  from  Ihii 
diagram  and  siibsiiiutcd  in  (7')  aiid  (l'^')  ii^iMi'ir.rl\ .  Jhcy 
give  the  tlirust  and  Ihe  torque  power.  I'l m  tlir^.j  two 
efaaractenatio*  tlie  other  three  follow  as  already  explained. 

ComfwrisoM  of  Uapt. — Thus  tram  a  map  of  propdler  eo- 
aflldenta  one  finds  )>>  cnniinitntioii  values  wMeb  can  he  read 
directly  from  a  map  of  propeller  ehaiaeteristies.  The  latter 
map  is  more  expensive  when  seldom  used;  more  eeonotnical 
when  frequently  used  for  harried  reference.  Given  either  man 
the  other  can  be  prodncod  from  it  thniqgh  eonataooa*  8',  0 , 
10'. 

lirliff  Map  of  I'rojHlh  r  f'itiiriu  ristii  y.  The  ofllciency  and 
tlini^t  values  piven  in  Kiir.  ti  ari^  plotteii  iii  ri'lief  in  Fips.  11 
and  12,  rfspwlivcly.  Tlic  fllii  ii  iiey  snrfapc  -  a  ••pi'cic'i  ol  l  ylin- 
dniiil — lia8  for  e<|ualiou  t  =  f'.<  1'  A  i,  and  us  fjfiicrati  il  Ijy  a 
ritrl't  line  rotntinjj  about  the  Z-;ixi-N,  «lali'  oscillatinj,'  almitr  nnd 
perpendicular  to  it.*  The  thrust  siirliire  ha.s  tor  eijiuition 
T  —  .Vy,(r/iVl,  ami  is  >:i'ni'rateii  liy  a  juiraliola  inaxuil  with 
y.  and  roating  about  it  willi  varying  parameter.  Similarly  for 
(lie  tonpie  surfaee  V  =  A"/*,!  I'/.V).  The  power  surfaces  are 
obviously  generattHl  by  eiibie  parabolai:  rotating  about  Z  with 
altering  parameters.  Viewed  otberwiso,  the  plane  V/Jf  = 
constant  contains  those  generators  of  the  characteristic  snrfaccs 
and  carries  tbem  with  it  while  rotating  about  Z  with  varying 
parameter;  the  paivbolas  expanding  and  eootracting;  iJie 
straight  line  sliding  to  and  fro  along  Z;  and  all  their  projec- 
tions coinddiiig  with  the  dldsncy  line!»  or  traee  of  the  rotating 
plane  on  the  reference  plane  V  N. 

If  the  form  of  any  two  of  these  fnnetiotw,  say  f,{V/y),  f, 
(F/??),  were  known,  the  equations  to  ail  the  five  surfaees  eouM 
be  written  at  onee.  tbuH  f tirtiisliii  'J  l  onipli'te  inatlu  iiuU n  al  ex- 
pressions for  the  live  propeller  t  liaraeteristies.    Such  fum  lions 


t'.r'jui-  vnry  nit  .V>.  tii'-  thriit-r 
1  r.»twtant  fiinriirtn  ul  V  \ . 


-II  lht\t  fnr  p.  f).  V  \0.  rvnv*l.int  tht.  thrii-t  tind 
r  -Miti  lnr.|tii  |Mtui-r  \  Hf>  n-  V*.  :%tt<i  thr  rl!n-i"nry 

 _     ...  .J.   .  Hftio'  if  iK'-..'  (iv.-  fh;^rurUTiii'i :  *  (m-  known  fur 

fiiif  ratio  ol  V  '\  thi'v  nrt-  tlrirnninat**  for  all  vaiqm  i.f  V,  \,  having  that  r»tio. 
Tliii*  uli  the  eurm  o(  thrM«t  .hosn  in  Fig.  0  an>  <lvriml  from  a  Mnds  oim>  by  tli< 
ri'liitino  T  oc  V».    fiiniil»rl>  lor  thv  curvffi  .il  u>rr|u».  (hruH  power  anil  ««r<|u« 

riWfr,    TJu'  pftinen-'v  ffrnt-ha  an-  olivi.r.i.U-  xll  9traitc^it  !inc^  throt:Kh  th'-  i>ri«in  of 
a«<l  v. 

t  TIk  Z-auA  is  lirtv  iimuint<l  nnrmal  to  ihn  papct  and  cixiriliaau-  with  the  V 
and  .V  : 


ean  be  deri\ed  analytically  ^^hen  adequate  formulae  IB  lenns 

ol  I  and  -V,  are  found  for  L  and  U.  and  the  vcloeity  and  in- 
cnleiii-e  of  the  air  llow  at  each  m  cIioh  nt  tii<-  )ini|iellt'r  !iladc. 

Tlir  elllcieney  lines  in  Fier.  0  art'  iit>\  imisly  pro  i<  i  t  luiis  ul  the 
intersei-tious  of  the  eniiietny  siirlatf  luaiic  li>  |ihiiii'-  i onnal 
to  X  an  1  euttin^r  it  al  dislniiee^  Imm  the  niiL-iii  niiial  t<i  fiil.  .'>S, 
(JO.  etc.,  ui>  to  7;t.  .Similarly  the  thrust  liin  -  an  pi  ■  i  n  ri  i.in-  ot 
inlersei-tioiis  of  the  tlirust  burlaee  uiatle  by  plaues  uuruial  lo 
/  and  cutting  it  at  distances  100, 150,  etc'  Similarly  for  the 
power  curves. 

Stress  Analysis 

Scope, — Tlie  stresses  in  an  aircrew  may  be  due  (a)  to  con- 
stant veloeities  of  rotation  and  translation,  or  {h)  to  varintiotm 
in  one  or  both. 

In  tieadff  netHimtar  flight  an  ainraew  with  straight  blades 
— ^the  only  fom  here  treated— is  subject  to  two  kinds  of  load' 
ing:  (1)  centrifngal,  which  begets  in  the  hbdes  pnrely  tensile 
stKss;  (2)  aerodynamic,  which  begets  bending  stress. 

To  these  must  be  added  for  unsteady  fli<jht  inertia  loads  dne 
to  three  kinds  of  change  of  motion:  (1)  translatory  accelera- 
tion :  (2)  rotatory  acceleration;  {'A)  preees-siou  or  nutatioil. 
The  aerotiynamie  effects  of  such  velocity  clianjres  are  .slight  and 
not  treatcil  here. 

(a)  Sirrsses  in  Stajtly  Flir/hi.-  -Vor  steady  rectilinear  flight 
V.  V  may  first  find  Ihe  <>entrifugal,  then  the  bnding  stress,  then 
by  Kupeqiosition  find  iheir  resultant. 

('(■niril'iiifii!  Stress. — The  cenfrifuj?al  force  /•",  at  any  cross- 
swtion  of  a  blade  is  found  by  the  formula  F  =  ilv'/r,  e  be- 
in?  the  peripheral  speeil.  r  the  distance,  of  the  center  of  msss 
M  of  the  blade  sepnent  tending  to  fly  outward  from  the  section 
in  question.  Usually  thisontww-<l  scinneiil  is  nientnlly  cut  into 
smaller  se^cnt.'t.  whose  mass  and  peripheral  speed  are  first 
computed  then  substituted  in  the  given  formula,  F  b  Xmtf/r. 
Dividing  F  by  tbe  section  ana  now  gives  the  average  oentri- 
f  ngal  stress. 

BtttHi^  Strttsea. — ^The  bending  moment  M.  at  any  s«-ction 
of  a  straight  radial  blade  is  computed  by  the  formula  .1/  = 
where  /,  taken  nomal  to  the  plane  nt  tlie  ii<  iiiat  surfa<-e 
at  the  seelion.  i.';  the  component  of  the  air  lorce  .lu  aiiv  small 
block  of  the  outer  -t-L'^iDi  iil  of  tlic  blaiir-.  /  it<  .h-lain'c  from 
the  H-ition.  Diviiim.-  ,1/  by  tlic  suction  iii'«iulus  irivcs  the  ben<l- 
ing  stress  i:i  llu^  mit,  r  11[)it  al  tlie  section. 

lii-.iuttaiil  Strt'.<s  mtd  JSafrhi  Fartor. — The  bcniiinv'  stretis  is 
jiliis  or  minus:  the  centriintia!  is  plus;  |hf  maximum  is  the 
fTTcatPst  sum  of  the  positive  or  tensile  stresses.  Dividing  ibis 
suin  into  the  tensile  strength  of  the  material  gives  the  fiietor 
of  safely. 

T)ia;nam  if  Sire$te»  and  of  Safety  Factor— Fig.  5  jwrtravs 
graphically  the  foregoing  stresses  and  factor  of  safety  fbr  iill 
juirts  of  a  blade  except  the  tip  where  they  die  away,  and  the 
root  where  they  are  negligible  if  the  hob  be  pr^rlv  designed. 

Onuping  of  Data  mud  Antdjftie  ITewUs.— Figs.  1  to  6 
tmaent  in  qratematie  order  tbe  data  and  analytic  results  for 
an  entire  nerodynamie  and  stress  analysis  of  a  propeller  at 
b.tth  hiyh  and  low  speeds  of  steady  fli^'ht,  Tlic  basic  dala  are 
jjiven  in  Fies.  1  and  2;  the  annl>'tic  results  are  given  for  low 
sp<*<l  an<I  for  hijrh  spee<l  in  Fi::^.  4  and  5.  The  propeller 
map.  showiiii:  the  tlinisl.  piiw.r  ami  cfTiciency  at  various 
speeds,  is  reprodm  i  d  in  Fii,-.  C,  ami  i-  I'n  .i__'^rp<;ate  result  of  a 
coinpl«-te  aerodyimnuc  analysis  fur  a  L'railed  set  of  speeds  of 
translation  an<l  rotation. 

f'>)  I.oaii  Incrrmenls  Ihie  lo  f  nsleatiinrfu  of  FUght.  TbC 

added  stresses  due  to  unsicadiness  of  tlijfbt  are  iisud^  Smaller 
ilitiii  those  just  treated,  but  require  passing  notice. 

Translatory  AectUration  Load$i—Jt  the  screw  receives  a 
translatory  acceleration  j,  every  paiiida  «>  OWMaM  this  with 
a  force  mj,  whieh  ia  pnctiee  is  MtgBgibily  snail. 

Xotatorjf  AeeOonition  Loadtj—Jt  the  screw  ITl  ei^  e8  an  ae- 
eeloation  «  about  its  axis,  every  {lartiele  m  opjioses  this  with 
an  in^tiA  foroe  «•  r  oo ,  or  an  axial  ton  pie  m  r'  x ,  where  r 
is  the  raAal  datanee  of  m.  llenee  the  axial  torque  offered  by 
any  blade  segment  against  rotatory  acceleratioii  is 

Q  =  Zmr*ix   (12) 

integrated  throngfaont  tbe  segment,  and  from  this  value  (lie 
moment  at  any  blade  section,  due  to  the  mass  of  said  a^moit, 
can  be  found  by  elementary  statics. 
The  inertia  torque  for  the  whole  bla<le,  that  is 


Q  -2(«r>  ac)K  -  lot.. 
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Fio.  14.— OnoBooPio  TooQiiB  mr  Snnremc  Pakticu  Oaarrs 


where  7  is  the  axial  tiiotiu-nt  of  inertia,  e«|ual.s  the  engine  toniiie 
less  tlic  air  rrM^[ iiiici'  tn  rotation.  If  the  screw  runs  at  full 
spetMi,  tirst  at  no  throttle,  tben  at  lull  tbrutlle,  the  opposing 
blade  torque  ebanget  tnm  •  anall  negiitiTe  to  fitU  pontive 

value. 

(r//r(.sc  Lfiuln.' — To  express  the  gyros.'opic  lOM-tancc 
tii  jiilc-iuriir  tiiul  yiiwiiic,  assume  fK'fd  rentr<ii<l;il  A,  }  iwA 
A,  throiiL'li  till-  uifscrrw  jiiinillcl  ;o  \\w  in\ i-:iti<inal  axf-s  ol 
tfat  airplane,  A  being  the  lousntudinal  axis  of  the  latter;  and 
let  !•>  arid  11,  be  the  anf^ilar  speeds  of  rotation  and  of  yaw 
witlwtut  pitcbiog.  Then  any  psrfirip  m  nt  tvt  has  parallel  to 
%  the  lioear  apeeil  >/  n,  and  ttio  Umar  acoloration  ;  ot 

ahwii  g«ai>hicaUy'in  Fig.  13.  MuUipljriiig  this  accetemtion 
by  M  givea  Vuk  force 

/  =  wuull  (14) 

which  varies  at  qnadniit  intervale  throaKh  the  valnee  ai. 
r  t»  0|  o.  and  —m  r  a»  Q.  TUs  force  eierta  about  7  atni  t 
reapecttTely  the  torqnea 

qy  =  Wf'uia   (15) 

V.  =  -   (W) 

wlii*-li  also  vary  eyciicaily,  as  illustrated  in  Fig.  1^  aad|  to- 
gether with  their  resultant,  in  Fig,  16.  Similar  dieeti  enaue 
rrom  pitching  without  yaw. 

The  above  expressions  and  the  t^oree  iflnstrating  flMBii  riiow 
that  for  yaw  without  pitrh  the  ^-ru««copic  force  on  m  is  ahrtya 
parallel  to  A',  and  reverses  twite  each  revoIntioD}  that  ite 
toiqne  abont  Y  ia  alwajs  iMaitive  and  fluetoatea  froiii  aero  to 
a  nMudantiB,  m<f  0,  twice  each  reTcdotion;  that  ite  toiqne 
about  Z  oeeillates  from  mr'w  Q/2to  —  mr<d  0/2  t^noe 
ea«h  revolotion;  that  the  resnllani  torque  is  a  maximatn,  m  ^ 

•  For*  fullrr  trrjitni«tDt  nrr  ihi*  wriiflr'a  "IVrifMltr  rjUfrtm-n  in  f i>T<»vM>ptc  no<ii<>ft 
»i«h  Arr.li  aii-i;  f'>  Ai--rT.<u?  '•  R..|i,ir'  ->(  .Nulioual  Adviion  Coinnutliw  fnr 

t  Owiiic  U>  tlic  wUllfa  wul  thickncM  of  tbg  t>liiKt«  Uu«  upriniioii  i>  in  ■iigbt  error 
^ItM  <feH  OM  pMt  to  tow  for  oidiBMy  UadM. 


Axia  of  UomUun  l'iT|MniJl>'Ular  lu  riuuf  u(  t'«|K-r  wllb  l'e«lliv« 
DlNctloii  Uttwart.  CMniWBMt  T»r«HM  KaONWMfd  In  Amwa  m  tb« 
Axca,  Scaeitaat  Ttevn*  Bavccaeated  1v  the  OMlque  AiNwa, 

Flo.  15.— TSCIOK  ToHQi  K  DiAnrtAH  lOa  a  OvilMOOino 

u  tt>  when  the  partiele  is  crossing  the  XZ  pboe.  Slliutar  eoD- 
diMions  are  obvious  for  pttdi  without  yaw. 

The  entire  gyroeoopic  force  on  any  blade  segment  is  panlld 
to      andf  whoa  at  its  mnxiroam  value,  is  veiy  elosdy 

F  =  Smr««t-  .V/"rulI  (17) 

in  whidt  If  ii  the  nun  of  tiie  segmentt  r  the  radial  distance  of 
ite  centmid.  Thia  force  k  at  a  diatanee  r^  ~  t'/r  from  X, 
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where  r,  is  the  radius  of  inertia  of  the  se^ent  referred  to  X. 

The  maximum  gyrwop'''  torque  about  1'  for  yuwinir  with- 
oat  piteh  is,  for  any  blade  sogrniout,  ^  m  j'  u)  W,  integrated 
tfaroiigboiit  the  Mgnait;  and  for  a  whole  acrew  is 

Q  =  I  M  (11) 

iD  which  /  is  the  moment  o£  inertia  referred  to  X  of  the  entire 
aenw.  The  gyrmoopie  twqae  of  the  vhol*  eereir  or  any  eag- 


ment  is  found  for  soy  positiaii  a ,  Fig.  13,  by  multiplying 
the  maximum  hy  siu'  a  . 

Situe  tlie  entire  gyroscopic  foroe  on  a  blade  flaetuat«8  Kie 

that  of  Q  |>arii(  le.  the  nioiiient  about  Y  ranges  from  zero  to 
I  to  ii,  aljoiit  X  iruiii  /  CD  ji;  2  to  —  I  at  u/-,  t»  ioe  each  revolu- 
ti<in.  Tlif  equivalent  gyroscopic  stress  may  therc'ore  be  rnni- 
puted  as  for  a  repetitive  load  ranging  many  times  per  second 
from  sere  to  /  is  n. 


The  450  Horsepower  Friedrichshafeu  Bomber* 

By  Jean  Lsgwrgette 


The  Friedriehahafen  Aircraft  WorlxH  (Flugzcugbau  Kried- 
richshafen,  tieseUaehaft  m.b.U.),  which  has  long  specialized 
in  the  ceoatniotion  of  seaplanes  equipped  with  one  and  two 
engines,  is  now  manufacturing  a  twin-eugincd  boiubiog  air- 
plane, (M-veral  samples  of  which  have  recently  been  captorad 
en  the  French  front  near  Venlun  and  in  Macedonia. 

This  new  German  bonilHT  jXKvsesaes  substantially  the  same 
fBatnras  as  that  prodnead  by  Um  Ootfaa  Wsgott  WorksL  end 
might,  in  fact,  be  tenaed  «  anisU  Oetha.  On  the  other  hsnd, 
the  Friedrichshafen  bomber  hes  •  great  TOormMancti  to  the 
tirin-engined  M  uplane  of  the  same  oonoam,  the  dutf  differ- 
enee^  eonaieting  in  the  sweepback  of  the  irii^  which  is  s  re- 
Teraion  to  earlier  German  |<rm'tice. 

The  Frie<lriehshafen  bomber  has  an  ujipcr  span  of  L'0..'iO  ni. 
an<l  a  lower  span  of  18.85  m.,  ^-jvinfr  an  overliiuii;  of  only  U.72 
111.  at  the  w  iii>jf  tijis.  The  win'^s  are  slij^htly  lapering  in  width 
from  tlie  Uoii\  toward  ihe  the  chord  uu-asuring,  respec- 

tivi'ly,  L'.'Hi  I  1,  iiriii  l.Sd  tii.  Thi-  iiilcrplane  gap  is  1.5)5  near  the 
Iwiy  arjil  increa.^fs  ^litrhtly  a!  Ihe  tips.  The  surface  area  of 
the  winga  is  70  m.  The  o\crall  length  ol  Ihe  machine  is 
11  ni. ;  the  overall  heigh!,  lueasured  from  llie  gnuunl  to  t!ie 
upper  e<l;,'e  ot  the  nidder,  is  4.10  ni. 

The  wings  have  a  slight  trausvei-se  diheilrai,  except  at  the 
center  s4'etioii,  which  is  rectilinear,  and  eniljody  a  slight  back- 
sweep  and  decalagej  the  up^r  plane  being  offset  forward.  Xlie 
tndliBg  edge  of  the  plwMS  is  deeply  eot  out  in  order  to  afford 

clearance  to  the  airscrews. 

I'lu'  wiriv  .■^pars  eonsi.st  of  Steel  tnbes  in  the  center  sei-tion, 
beyond  which  they  are  built  up  of  laminated  wood.  In  ac- 
eordance  with  current  German  practice,  the  front  spar  is  lo- 
cated very  ehm  to  the  leading  edge^  at  abont  0.40  bil  from  the 
latteTi  iriule  the  xear  apar  is  aitniSed  rather  tmc  ham  the  trail- 
iog  edge^  the  spaam  bang  apaead  at  about  1  m.  from  one 
another.  Contraiy  to  what  is  found  in  the  Ootha,  the  wing 
ribs  are  parallel  to  the  longitudinal  axis  of  the  machin& 

On  the  out<!r  side  of  each  engine  the  wings  are  braced  by 
two  |)air8  of  interplane  struts,  which  are  inclined  oiiluani;  the 
inner  pairs  are  .^lightly  more  inclined  than  the  outer  pairs, 
ilit!.-^  LTiMiii,'  th>'  top  plane  a  sharper  transverse  \'  Ihaii  to  the 
lower  plane.  The  overhanc  of  the  top  |>]ane  is,  1  urthertiioro, 
hrai-ed  liy  stay  wilTS  to  the  l<iwer  hase  of  the  outer  slrnt.s. 

Tlie  wiiiL's  are  jiainted  grwu  iind  brownish  red  on  the  upper 
surfLir-e.  aixl  lii;h*  bhie  on  the  lower  surface. 

file  aili>rons  have  an  irregular  shape  and  are  balanced  at 

die  witi>,'  lip-.:  liiey  are  tmill  ii|i  of  gteal  tUbUlg.  The  SOlf SCO 
area  of  each  aileron  is  2.30  sq.  m. 

The  elevator  has  an  overall  spiui  of  3.95  m.  and  is  3.65  m. 
long.  The  rudder  is  1.03  m.  high  and  0.90  m.  wide.  Both  the 
eierater  and  the  rudder  are  built  Up  of  Steel  tubing  and  are 
balanced.  The  tised  tail  planes  comprise  a  triangulari  vertical 
fin  and  a  heart-shaped  empennage. 

Unlike  on  the  Gotha,  where  the  body  is  a  monoeoqne,  the 
body  ot  the  Fnedriehahafan  bomber  is  of  the  well-known  fonr- 
raar  type,  with  wooden  cross  members,  all  suitably  stayed. 
The  forwwd  portion,  np  to  the  enginesi  is  eovered  with  veneer, 
the  remainder  with  canvas.  The  body  has  an  overall  bekjU 
of  1.27  m.  and  a  mariimim  width  of  1.20  m.  It  can  be  t^w 
apart  at  a  point  flash  with  the  trailing  edge  of  the  wings,  IcQfl 
being  employed  to  assemble  tlie  two  parts.  The  center  aeetian 
of  the  planes  is  lix<><{  to  the  body  by  meana  of  a  eabane  eoit'- 
sisliug  of  four  vertical  steel  struts. 


*  Kicerpi  fMiB  L'AfnfhUe. 


In  the  forward  end  of  the  body  seats  are  fitted  in  tandem 
fa^ihion  for  the  gunner  and  the  pilot,  the  former  ocenpviug  the 
front  »enl.  The  main  foal  task  m  mounted  behind  the  pilot's 
aeatj  and  bomb  gears  are  arranged  on  cither  side  of  it.  Astern 
of  this  is  the  .seat  for  the  .second  gunner.  A  passageway  runs 
through  the  body  from  the  forward  to  the  after  seat,  thus 
enabling  the  crew  to  change  places  as  the  need  may  oeenr. 

The  naderearti^  differs  considerably  tnm  Qenaan  f"*^ 
ties  as  esampUfied  in  one-engined  mawhiBW,  vi^em  it  lean 
only  against  the  body,  or  in  twin-engined  wadiinea^  wliece  it 
bears  on  the  wing  pwtds.  In  the  Fnedriehshafen  homber  the 
uuderearriage  bears,  through  the  agency  of  suitable  compres- 
sion members,  on  (he  body  as  well  as  on  the  wing  panels.  The 
undeiTarriage  consists  essentially  of  two  pairs  of  vertical 
struts,  each  pair  bearing  on  the  basis  of  each  engine  l>ed,  and 
I  arr\iiji;  Iwiii  wheels  on  a  eoiiitiiorj  iixle.  Rubber  strand  shoek- 
.-ilisorliers  are  used.  The  vertic4j|  Stmts  are  braced  by  tubular 
eoinpn's^siuii  iiieiiihers  to  tils  body.  No  brake  is  providsd  on 

I  he  uiiden-arrui'.'e. 

Tlie  tail  skid  is  iiivoteil  on  a  ver'ii'al  post  of  stwl  tubing 
which  IS  braced  'o  the  interior  ot  the  biidy.  The  lower  por- 
•inii  of  llie  skli!  is  steel-slioil. 

The  power  plant  is  composed  ot  two  wat*r-cooied,  6  cylin- 
der Benz  engines,  cleveloi)ing  from  1221  to  hp.  They  are 
offset  2.10m.  from  the  centerline  of  the  machine,  and  are 
ttoonted  each  on  four  V-shaped  struts,  tbe  apex  of  which 
bears,  as  has  been  saiil  before,  on  the  vertical  struts  of  the 
underfiirriage.  The  engines  an-  surrounded  by  a  streamlined 
bonnet,  which  mounts  in  front  the  radiator  and  ta|>ers  in  the 
rear  to  a  cuuical  ea]i  which  is  mounted  on  the  airHCrews. 
The  4'"^'^  of  the  aiiserews  is  2.00  m.  The  fuel  tanks  are 
situated  in  fba  body,  bahiBd  tbe  pilot,  and  have  a  total 
eapaeifr^  of  SBO  Utem  The  ml  tanks  are  numntad  nndeineatth 
the  ladtators. 

The  control  is  of  the  Dep  type. 

The  armament  consists  of  three  Parabellum  machine  guns. 
One  each  is  mounted  on  the  forward  and  after  seats,  en 
barbette,  on  a  gun  ring  upon  which  the  gun  carriage  is  made 
to  shil'  a  lever.  The  latter  peniuls  the  lor^kiiit,'  ot  tlie 
gun  ill  ii  t.'i\t'n  position.  The  thini  ^^iin  is  iijoHnte<l  on  the 
floor  iif  the  boily,  on  a  pivot,  and  can  Ik-  tired  by  the  after 
gun  layer  throii'_di  a  lra[i-(hM>r  which  may  be  operaled  h\  a 
lever  Then-  is  con**H)ueiitly  no  gun  tunne!  on  this  iiiaeiiine, 
like  the  one  that  was  a  conspieiioim  feature  of  the  (ioiiia. 

The  central  bomb  l'^  ars  are  ot  tlie  l  iotlia  type.  Six  bombe 
are  carried  in  a  vertical  row  in  a  self  feeding  magazine : 
when  one  bomb  is  released  another  slides  automatically  iuto 
its  place.  Additional  bombs  may  be  earned  amid  wings, 
underneath  the  bod\  .  iti  a  s|iring  jaw  suspension. 

The  gmss  weight  of  the  machine  is  2,200  kg.,  the  I'md  load, 
."i20  kg.,  and  the  useful  load  (erew  and  aininuuitii'U :  4:i2  kg. 
Tbe  total  llight  weight  is,  therefore,  3,152  leg.,  which  gives  a 
lift  loading  of  about  45  kg.  per  aq.  in.  and  a  power  loadiog 
of  7  kg.  per  horsepower. 

Teating  Airplane  Fabrics 
Extensive  tests  are  being  made  at  nulls  at  New  Bedford, 
If  ass.,  to  determine  tiie  ben  f sbriea  for  use  in  airplane  wings. 
Four  repreaentatives  of  fha  Department  of  Agrienlture  have 
been  studjnng  tbe  various  raw  materials  and  the  manufac- 
ture of  goods  with  the  object  of  perfecting  an  airplane  fabric 
that  will  l>e  superior  to  thov  now  in  use.  The  investigators 
are:  William  S.  Deau,  George  S.  Anderson,  C.  K.  i'ubum  and 
R.  V.  Hellaxns. 
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The  160  HP.  Benz  and  Mercedes  Aircraft  Engines  Compared* 


The  KiO  lij).  lieu/,  and  the  IGO  hp.  MctX'edes  c-uguies  are,  at 
the  present  moment,  thorouKhly  representative  of  current  Ger- 
nuu)  pnutiie  ill  uin-raft  engine  design,  which  iji  empliasize^l 
by  thB  faet  that  nearly  all  m  the  enemy  airplanes  that  have 
MM  captured  by  Uw  Alliat  irara  fonnd  to  be  equipped  vith 


either  Benz  or  jMenH'<le8  engines.    A  iletaile«l  oiialyiiiii  and  di- 
mensioned eomparisou  of  these  two  en^nes,  which  has  been 
uuthorixed  by  tiu'  Hritisii  ti^ival  and  military  authoritiea^  it, 
therefoi^  ot  tim>  ly  uiti  rit.t. 
Taken  at  •  whole,  the  Benx  and  the  MmkM^  have  many 


TABLB  I. 
Qamau  Dmmi. 


Nitmfarr  mmI  unaganax  at  «yliBdtM. 
Bore  


Sttoke. 


ta. 
1?" 


llllDkr  bopf  ralio      

Aka  of  oue  pitftou  -   

Tfita!  pij*tr>Q  area  nf  cncitir*  _  

Swt'pt  Mjliinio  t.if  i-rir-  .-yliiiiitT   

TolaJ  Bwcul  volutait!  ol  eOftiiM   

Vchi m<!  o f  clcjLrmorv  n>ace  

romp.-^'iuuin  ratio.     Total  Tolaac/demCBDCB  voluine  

.NuruiiLl  II. IM'  

Normal  sIM'U..   •■•*«aa«k«««>»»aa««««a**»«a*at««.»««a.»*k»<*a>««*«*»i «•••••«>•••••• 

Piaton        I  ....>.4.. .a. -a  , 

Brake  nienu  j irf-««^i ro  ..•..«..*,..r***..*ta.>a<<..a, 

Meehaniral  rlficleDcy  (calrulaWHl) . . .  

lodicaUHl  mean  pmwirv  f calculated)  ......*4...*....*.....«.  ...» 

Furl  oonatimpiino  f>*r  11.11. P.  hour  !*■<.  0.730).  

Hrake  tbtrrTiul  f  flirtcnry  a9JM  B.t.V-'afti.}  

Iiulinited  thcnuol  eSiciencjT. ..•.....»*..•...••.«••*•«•••».••..*  .a.....  

Air  (taiuUrd  efficiency  

RalatlTS  affldMry  

Cu.  in.  of  (wapi  Tohime  pet  B.H.P  

8<|.  in.  of  piaton  am  per  B.H.I'  .■ 

H.l'.  per  m.  ft.  of  itroko  Totiimr  

U.r.  per  M.  ft.  of  piaton  ate*  ...a.  a  a  

Dinsdoii  ol  rotation  of  crank  and  profieUir..  

Noml  ttmd  «f  propeller  x^......   R.P.M. 

QU  Maaimptkia  par  hour  (tpQctBa  annllr.  OJOQ)   U>. 

Og  aoaaumption  per  &H.P.  boiir.'.   Lb. 

NaoMMT  of  carbuntan   No. 

Typ*  of  earbureien..   TH" 

Tuel  conaumptioo  per  hour  (■perifle  ciBTiQr,  O.780)   Lw. 

Number  and  type  of  mnjtnet^M  

Flrinit  wwinrnrp  nf  encine.  

iKnitiou  uiu:n£  '-ificrfre  enrly,  fMlI  advanwl     Deicrrea 

Inlet  Vlllvc  .:M.>fiui  -   DeKreaa 

lalel  valve  cfoers   . .  D«gr»«« 


8q.iB. 

S<i.  in. 
Cu.  in. 
Cu.  in. 
Co.  in. 

n.H.P. 

R.r.M, 

>'l.  iM-'r  tuin. 
Lb.  aq.  in. 
Per  seat.  . 
Lb.  ia. 

Lb. 

Per  crnt. 
P<ir  r.'nt. 
I'cr  cent. 
I'er  crala 
Cu.  in, 
.ia. 


a.u 

m.o 

la3aS:l 

SO.flO 

123  HO 

1 4fl .  u,"; 

87ti.3U 
41.65 

4.S0:1 
160 
1400 
1655 
103.00 

O.S30 

26  ri2 
30.10 
45.20 

•8:8 

0.773 

315.5 
186.4 


leoD 
4.ta 

O.OSl 
Two 
Bent 

83.2 
Two  ZB6  Boadi 

I.  8.  3,  e.  2.  4 

32 

Top  drad  center 
eOd<«rM«iat« 
aOdwn«aaaiiy 
1>  ill  jwii  lata 


l«Ott>-  MtreMla. 
tU,  *cnieal 

<.n 

UD.9 

l.lMil 
23.84 

143. Ot 
LW  20 

901. ao 
4a.w 

J.Wtl 

m.8 

1400 
1470 

102.00 
87.90 
116.0 

0.S22 

;a.2o 

2V> .  .11 

•  45. ao 

G5.93 
.■i.M 
0.881 
312  0 
163.5 
As  ti  clock 
1«» 
5.00 

o.oas 


84.80 
Two  ZUe  BoMli 

1,  fi.  3.  fl,  2.  4 
30 

2  degreea  lata 
36  deiraao  tale 
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I.h.  |M"  Ml  irj   lit  :.i^.tf>D  un-a.) 


Baarii 


Brake 

O 

Ci 


valve  iiear  and  auuUariee   Lji-  '■I- 

 ,   lab.aQ.IB. 

  Lit.  Ml.  In. 

Tntiil  LoMM   I'll  "I 

pniaaura   J-l*- ***■ 

"   '  '                     , I ....*,....,...•,... .4 .......................... t ......... .  I4IK  aQ. tn. 


1(0  ka. 

£1 


_  00 


n  70 

103.00 
117.90 
87. K) 


180  bp.  MereMM 
3.00 

14.00 

102.00 
1W.00 
BT.SO 


TABLE  U. 
Oaa  VKMcmatt  T*Ma  AaaM,  Riv. 


C.aa  VKUH-tTT  (feel  per  avraiKl^— 
Vaitienll 

ladoaiiab  BHalfold  (or  1 
laltlpoit.. 
~  '  imba. 
k«al 

I HwMMdi  idpo. ........ ...*•. 

Caoaa  SecnoKAV  Aaia  (6q.  ia.)— 

Vertical  ioductlna  pipe  

loduciiun  manifold  (or  brandi  pipea). 

Inlet  port  

Inlet  valve  ;t  £<*.)  

Exbauat  viUve  i.TT  t/A.:  

Kxhauat  iX->rt.  ...  

Exbauat  braocb  pipe  

DuMSRa  (la.) — 

Vrrtiral  indnciiiaB  piaa.  

Induction  nuinifolo  lorbnadij 

Inlet  port  

Bilia«a»Bort..  

i  bianeb  iilpn. 


IflOhp. 


l«S.O 

in.o 

123.6 
172.8 
172.8 
133.0 

jn.o 


2.980 
2,080 
4.«» 
3.1M 
3.SM 
4.000 
2.300 


1  D.'O 
1  9W 
2.420 
3.430 
l.MO 


MOhpaMaroMta. 


164.7 
1(H.5 
157.7 
1S7.7 
104.6 
1M.7 


3.M6 

t.eoo 

3.700 
3.700 
S.flOO 
3.646 


2  125 
2.677 

2.12s 
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TABLB  III. 
laaart*  Faacaa.  BsABlMa  Loabo,  Sic. 


Wi'iiilt  of  piaton.  complele  artth  ringi  aiul 

KUdceou  pin    ,   Lb.  S.OO  t.tt_ 

Wcdnht  prr  a<|.  in.  piatun  area   Lb.  0.20$  O.SH 

Wright  nf  roanectinsradanaaplate   Lbi.  9.10  iM 

Total  rcciprocaUnctaajfllit  par  cliiBdara   La.  SatD  8.13 

WuKlit  per  w].  in.  piaton  ana   Ut.  0.210  9.tM 

Lanktb  of  connectioK  rod   In.  13.37  11.43 

Ratio.    Connrrtiiijt  nHl  rnnk  throir   3.60:1  8.01:1 

Inertia.    lAi.  m).  in.  I'jstun  »rvii.    Ti.pcaoter.  Lb.  a<|.  id.  83.60  78.10 
Inertia.    Lb.  s<|.  tn.  pistuti  urea.  Bottom 

renter.    U>.  aq.  ia.  46.40  44.35 

Irieriia.    Lb.  b.^.  in.  pii»t<>n  ihth.    Mean.  .  . .  I.h.       in.  65  00  61  20 

Wfiubt  ijf  rutJititia  iriivM '>f  eunn.rri^ir  ri>l .  .  T  h.  20  -VI 

T<>tal  rcntrifueni  preasiire.   Mi.  iyX'- 

C'fitrifuKal  pr^-vaiirr-.  111.  jt.|.  in.  ;  lat  tn  urr-u.  ,  l.b.  aq.  in.  30.70  25.62 
Til'      t:  iilil     ..'I'   I.I  irii  fli:i  Mi-.il  ...[.irifiiKal 

I.b.ia.ib  86.70  10.88 

Mc;vri  Htiiii  jin^urv,  if-i-lu'liiiL'  -■.uri- 

ii>      II                                     .  Lb.a4.la.  48.80  62.38 

Mv  .-i  iiM  r^nr.'  lua.btiK  Ol)  .-ruhL.  lr.ri  li.  ilifig. 

t'jtal  fri.ni  all  Mmrcva  in  tvriua  uf  lb.  at). 

in.  pi>tnn  area   l.b.  iq.  In  110.50  IM.fll 

Dianii-lKr  n(  .mi>k  pin   lu-  2.166  S.3U 

Kiibbiriev.  lo.-iiv   Ft.  pM^  «>«.  13.22  13.46 

Effective  prvjecudariaotMe^adbaariaf...  8e*i^  4.860  5.440 

Ratio.    I'ist  .n  tir««/p(aj«cl«d  am  «tUr  . 

rr..iNui,n«   4.18:1  4  37:1 

Meiin  avrraici.'  loaiiilMI  oa  Me^end  benrin«. . .  Ii>.  an.  in.  487  00  475  00 


610 


Digitized  by  Google 


Dcrcmbcr  I.  I**!? 


A  VIATION 


611 


160  HI'.  Besz  ('iiANKHiiArr 


lONITlOX  Systkh  160  HP. 
Benz  Engine 


charBcteristics  in  eomiiioii, 
and  ililTer  from  one  anotluT 
only  in  minor  detailn  of  tle- 
aign.  Both  un^ini<«  bear  out 
plainly  the  Oennan  pnu;(ice 
of  saeriHcinfc  light  weight  to 
sturdini'SH,  and,  consequent- 
ly,  reliability;  both  are  of 
the  water-eooled,  six-eylin- 
der  vertiea!  type,  with  over- 
head camshaft  drive,  and 
IwsBess  double  ignition  and 
twin  carbureters:  and,  final- 
ly, the  structural  parts  of 
l)oth  engineH  appear  to 
have  been  desired  wilJi  the 
particular  view  of  quantity 
production. 

Details  of  design  which 
are  at  variance  from  one 
another  may  be  brieHy  re- 
sumed as  follows.  The  over- 
head camshaft  arrangement 
i)f  the  Benz  appears  as  be- 
ing superior  to  that  of  the 


TABUi  VI. 
Vaivi  Detail. 


160  hp. 

ISO  hp. 

DcDt. 

M«ra«d&. 

In. 

2.677 

2.834 

la. 

2  430 

2.677 

Width  of  wnting  

la. 

0.07jr7 

0.0787 

Itadius  under  valve  head  

la. 

0..t»37 

0.3140 

I. ill  of  vulve  

a. 

0  433 

0.440 

Di«nirt«r  of  v*]v«  dmdi  

la. 

o.sai2 

0.4724 

la. 

Z  BiU 

2.7M 

la. 

4  931 

5.084 

No. 

One 

On* 

In. 

3  013 

3.110 

la. 

i.ess 

2  244 

Id. 

I  S.'iS 

r  417— 1.142 

(parmlltl) 

(U|wrl 

7-8 

8-B 

0  168 

0.1575 

lUtio.    I^nctli  of  ipfinc/Utt  of  vklvF.. . . 

4.1U:1 

A.10:l 

Welcbt  of  valv«.  romplfl*  with  (prioc, 

u>. 

0.9930 

1. 140 

Wficht  nf  uprinc,  bjuv. .   

IJ>. 

o.24as 

0.230 

The  inlpt  ■ltd  rvhauit  valvm  an  intrrrhaiwrablp. 


TABLE  IV. 
ino  HI'.  BrMi  Ctundxb  UiaKxaloMa. 


Uvrrall  h«i(ht  of  bare  rylindrr  from  lop  of  baw  cham- 
ber     

Depth  of  apicot  at  baae  of  c>~liiuler  

Dianielrr  of  eyiiodcr  over  water  Jarkei  

Valve  eeutrea  

Thirkrirw  of  flnnce  at  hiuo  of  ryliader  

Nuiiilnr  of  ho|itii<i{-do«u  atuda  iwr  ryliD«lef  

Diameter  of  huldmg-down  atuds  

8l«»l  water  jacket    

Mean  tliirkneaa  of  combuation  chauilier  wall  

Bursting  atri'M*  

MeaD  thirknen  of  cylinder  bami  

Teluale  •txeaa*.  


I8.S80" 
0.2756" 
6.4ir' 

2.71»" 
0.312" 
Eudit. 
O.MM" 

No.IOS.W.O.  (O.OW") 

0  27S6" 
3715         lb.  aq.  in. 

0  19GK" 
2604         lb.  aq.  in. 


'Son. — .\jauined  maximum  pteaauTc  fc>llowin(  M-vrrnI  ruiiaeeulive  inuCre; 
400  lb.  per  >(|.  in. 


TABLE  V. 

100  HI'.  .UlKcCofca  CILI.NDCB  DlMCXSII»S. 


Overall  height  of  bare  ryliwier  from  top  of  baae  cham- 
ber.  

Depth  (>f  apurot  at  baae  of  eyUuder  

Mean  dinrooter  of  cylinder  over  wab-r  Jacket  

Steel  water  Jacket  

Mean  thicknoaa  of  eombuNtioa  chamber  wall  

Buntinc  gtreaa*  

Mean  tmckneaa  of  cylinder  barmt  

Teiwile  alreae*   , 


15.270" 
0.2756" 
6.7.12" 

No.I8B.W.O.(0.0«9") 

0. loas" 

3600         lb.  >q,  ID. 

0  1132' 
W'n         III.  iir|.  in. 


■Note. — .\Miim«d  maximum  pmaure  followini  Mventl  coaaeniiive  miafirr^- 
400  lb.  per  ail.  iu. 


End  View  op  160  HP.  Benz  Kxoixe 


Uigiiized  by  Google 


AVIATION  December  1.  1917 


OcKBRAL  Arranoemknt  oi'  Mkr('ki»m  En'<)Ink140  mm.  Bork  \-  l(»n  MM.  Stroke 
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IX1.ET  AXD  EXHAl'ST  SlUK  OF  lUO  HP.  BeNZ  ENOI.VK 
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Sii>e  lU"  the  KiO  HP.  Benz  E.vgixe 


MfmnlrH,  iHt-iiusc  it  Riuy  Ih>  more  i-iusilv  iniiiiut'aclurtHl,  and 
in  ulgo  itiurt-  a<-i-e!»ible,  nlthoiif;h,  on  the  uther  hotid,  the 
Mert'iMK's  valve  j;car  is  the  hetler  nrraiipeein'iit  for  a  lii(th-8|"'tNl 
I'tipiu'.  Flirt liiTiiion',  (ifrvatiT  rigidity  i.s  iui|iurti>d  to  tlic  i-n- 
^iiif  unit  in  tin-  Mon-i'tK-s  dosiprti.  the  t'ylin«lor8  hoinp  TOnncctod 
to  nnuthtT  liy  thi-  i-anishat't  housing. 

The  Bfiiz  cylinders  are  of  east  iron  with  l>uilt-up  water  .jaek- 
et8,  the  jaoketf*  Ueinp  in  Uoth  types  sheet  steel  pressinp*  weldeii 
to  the  cylinder  heails.  The  pi.>itons  ol'  the  Henx  are  of  ejisl 
iron,  while  those  of  the  Mcn-i'di-s  are  of  the  built-up  t>'|)e,  eoin- 
prisinf;  a  forpiNl  steel  head,  with  a  oast-iron  wall  srrewed  and 
welde<]  to  it. 

The  water  pipe  arranp'nient  of  the  Benz  is  particularly 
worthy  of  note  in  that  it  is  riNhu-ed  to  n  niiniraum  and  can 
eiuiily  Im*  taken  down. 

In  the  accompanying  dimensioDal  t-oniparison  it  has  been 
necesiinry,  owing  to  the  differences  in  the  design  of  the  valve 
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TABIX  VII. 

OtiMJIBt'Tdra  SbOB  AID  Fmtom ^ 


Ia'iikiIi  fdiff-n*   la* 

Ratio.  C'oiuMtdiiK  roij.'tnuik  ibrwvt 
liMk  mtA  baulati  Tjrpa  

UnlMRd  hrxrini.    !.>niii  <:<<:   ]n 

liHllI  Wiri  bttfrng.    LeuKth   Id. 

UwIq  Milliiiiiiia  PraiwMdMM...  64.ia. 
BaHik  HitoawM/MiMMdavwor 

Tys;;^":;::::;:: 

IliK-t-ad  brarinif.    Diftmntor  In. 

nitfH'nd  heiinriK  }  rtifth  iiirtualt.. .  la» 
HiK-<'iul  bcAiine.  I-<  ris'.h  l  i-rTi->  live)  Im« 
Bic-viid  brsriiiK.      Knuckled  area 

li'iTTCtivri  ..11...*....  84.  ia. 

Ratio.  Putnn  una  ^niMMd  ain  of 

biff. end  b«ariiMt  

Number  *tt  htBH»od  bolta   No- 

FuU  diaiu«t«r  of  bolts   . .  In. 

Total  mm  aactional  ana  botloai  of 

thicada   Si|.1b. 

MaximiiTn  loiul  dtic  lu  irifrtia  at 

UOOr.p.m  |J». 

Maiintuin  load  due  to  inertia  at 

1600  r.p.m.   Lb. 

I«ad  dup  to  MBUtfiiial  lane  at 

U()0  r.p.m   I.b. 

Load  due  tu  ('«otrifueal  lorn  at 

ItXX)  r.p.m     I,h, 

Total  loB<l  on  l)oIw  at  UilO  r.p.m  I  h. 
ToUl  loa<l  uii  bultii  at  ItKM  r.p.m.  I.b. 

Strcm  prr  «i.  in.  at  1 400  r.p.m   Lb.  tq.  i 

Sirrai  iwr      in.  at  IWX)  r  p.tu   IJpwW.  I 


100  h|>. 
Hcni. 
12.37 
3.iV0:l 
Phoapbor  branae 
buih  Gaod  in  rod 

i.iao 
2.no 

3.43B 

fl  no  ■  I 

White  tln'tal  di- 

net  io  rod 

2.1M 
S.640 
S.3M 


4  18:1 
Four 
0.9837 

o.«n 

1710 

4:1  J 

21M.5 

sm 


laubp. 

MtteMtn. 
11.42 
3  .6:i :  1 
Caae-haidrDed 

st««l  bui4i, 
fltml  me 
I  ■J'AI 
2.l».i 
4.S10 

0  W  :  1 
nron»i'  dIkII, 
Unod  wbita 


S.I09 
S.4n 


4  37  -  I 

Tiro 

O.&llS 

0.990 


MS 
487 


«no 

8770 


«  N  ^  I 


CumcsuVT  160  HP.  Itootote  Bxeixc 

T.\m.K  Mir. 
Ca\NKaMjtrT. 


ISO  hp. 


L«uistJt  of  rfiniplcte  sliaft  lo* 

<".\liiwl(T  lantern. , ,   (a. 

f  'vliiidi'r  ci'iitvra  (nnter  pair>  la. 

OuL«ilr  dinnictrr  of  (rrank  pan  In. 

ln«idu  diaiiiclirr  uf  rraiik  pm   In. 

I.«nath  uf  cnuilc  pin   In, 

Outaule  diattiet«r  ol  JmiraalB   la. 

Inaidn  diampter  of  imiraala  la. 

Number  uf  jouritiil  iR'arincs   Ko. 

L«QCtb  uf  journal  Iwarinjr^.    I*r^tiM'lli>r  rnil .  .  .  [n. 

I>cngih  of  iuiiriiiil  Iwarioo.    Krar  «iid   In, 

Letirth  ol  ioumal  baaltevh   Caatar  la. 

I'cniith  of  journal  baariash  laMrBMdiaM.. . .  !>. 

Wlillh  of  rraok  weba   Ib. 

I  of  rrnok  w«hM  .....  Io. 

lal  ends  ol  joumala  and  crank  puia....  a. 

DiamrtorafdiillMlottmqFomAafl   [a. 

WaWMolooavlaMitalk   Lb. 


«.6ao 

2  I6« 

1  1024 
3.71« 
S.MSt 
l.UM 

8«V«D 

2  756 
1.96M 
2  2017 
2  «M7 
2.SW1 
0.»45 
0.1S7 

a.um 
n.n 


M.48 
7.007 
7.007 

2  2l>3 

1  28  (n 
2.013 
S.IS» 

l.ie(ai 

SevM 

■2  W2 

2  2liV> 
2  2Sai 
3.677  ( 
O.0Ot(wM«* 
0.U7S 
0.U7S 

70.00 


*  i*M  TaMa  IX.  for  dimaaaMO*  of  huliiniltial  crank  piaa  aad  jooraab. 
t  EiMpt  rear  Jownal,  whink  ia  1.M80"  diaaiMar. 


160  HP.  HEBcinte  PwiOK  axd  Qudobw  Piir  160  HP.  Bus  PinoK  and  Ooimmw  Pnr 


This  Bbxs  CAiisuArr 


Digitized  by  Google 


DM^mber  1.  1917 


AVIATION 


615 


ge&r,  to  make  some  adjuNtnuMits  in  wci^^lits  in  ortler  to  brin;; 
the  engines  in  line  for  purpoties  of  compai-ison.  The  principal 
alteration  consists  in  including  the  weight  of  the  camsliart 
housing,  camshaft  hearing,  etc,  of  the  Men-eili-s  engim-  in  the 
top  hsilf  of  tlie  base  chambers. 


TABI.K 

Appuu  to  1«I0  lit'.  MiKCfDtS  Ckakkshaft  UNLY. 

K.  -  Hatio.    ExterDnl  •liittm'trr.  lotrmiil  dUmclfr. 

DearrlplUMi.  DiiiH-iMniw.  n. 

Id. 

OuUi<t»  ilUnetrr  of  all  luurtiala   2.128  — 

Injodv  dUunrCrr  nf  ;oumnJ.    A   1.535 

Inaiik  <ti«nieW'r  <>f  jniimal.    B   1.338  l.atfii.  I 

I iMi<i«  aUiiH'icr  ul  jutimal.   C   1 . 230  1 . 742/ 1 

I naide  ili&nu-ter  uf  journal.    D   1.102  1030  1 

Inaide  diaoM-tcr  n(  jouroal.    E   O.OM  2. 181/ 1 

I luidi-  diainot«r  (i(  journal.    ¥  and  Ci   0. 7S7  3 . 702 '  1 

l.«n«tli  of  jouroal.    A     3.071  — 

I^cDKih  ol  journal.    B.  C.  and  D   2.2835  — 

Leo(th  dI  journal.    E   2.244  — 

Lentth  of  journal.    F   2  204  — 

VttiMth  of  journal.    G   3 . 543  — 

Ouuido  diamcUT  of  all  Frank  piu   2.205 

Iiulde  diamrUir  of  crank  pin.    H   1.456  1.514  1 

lnH<ltf  diaiwitrr  of  crank  IMU.    K   1.336  1.047  I 

liuiidi>  ikauipUrr  uf  i-rnnk  pin.    t.   1.220  1,807  I 

Iiuulo  dtamctrr  uf  crank  pin.    M,  N,  ami  I'   1.102  2.00,1 

WidUi  of  crank  »cl)«.    X   2  389  — 

Width  of  crank  wch*.    V   2.677  — 

Widli  of  crank  wtba.    Z   2.7S6  — 

ThicVnM*  of  crank  web*.    X  and  Y   O  .OM  — 

ThukncM  of  crankwebs.    Z»   O.Wo  — 

*  E>c«pt  end  mrb  at  propulkr  roii,  whirh  u  I.U23"  thick. 


KK)  HP.  Bknz  Piston  and  CoNNEtTiSG  Roi)  Assemblt 
tabu;  X. 

MiacELLAXSoi;*  Wttoim. 


One  cylinder  eorapk'i<>.  ralre*.  

(\tnnuctiii£  rod  cuiupleu*  -  

PiAtun,  mmplrt«  with  rinipi  and  giidgvon  pia  ........ 

Valve,  ootiiplctu  with  iipnii4  ,  

Valvo  complete,  Imi  apnug  .«•.• 

Valve  rorker  romplrte.  

Valve  tnpppl  cuiuplete,  IcM  gtlid*  

Valve  pu.in  rud  cumpiete  

Wet<bl  of  rrntinc  cooiplctc.  kw  cooUn«  •>'«tnn,  furl,  oil, 
and  lanlu  -  -  

Weight  per  unrnial  frouiul  lc>-el  B.H.I'  

WeiKhl  ul  t'uciue  n>iuplei«,  includinc  cooling  *)-«tem  at 
0.65  lb.  (round  k-»el  B.H.I'  

Weieht  per  numial  (ruund  level  B.H.I'   

Weisbt  of  enctne  cunipleU',  inoludiitf  enrding  ayatiMn, 
fuel,  oil,  awl  tanlu  for  four  baum  ifu>-l  and  oil  al- 
lowance at  rat«  of  crmind  level  li.H.I*..  and  tank.« 
at  rate  of  10*7  of  weight  uf  fiH'l  and  nil>   

Weight  per  normal  gmuod  levrl  B.H.H.  


IflO  hp. 
Bent. 
Lb. 

26.00 
3  OO 
.'■>  OO 
0  992 
0.758 
0.4.16 
0.211 
0.535 

501. 50 
3.70 

e»s.M 

4.35 


1083.30 
6.T7 


lan  hp. 

.MercM<>9. 

fJ>. 

19.25 
5.00 
6  85 
1.140 
0  910 
0  495 


618  00 

3  W 


723.60 
4  4.'; 


1121.75 

«.go 


TABLE  X». 
OuiEgti.  AxALrais  or  Wkiuht*. 


I>earriptiun. 

Cylinders    ,  

Baae  Chamber.    Top  half  

Baw  Chamber.    Bottom  ball  

CniJaihaft  complet«  

PrvpoUer  hub,  complete  

PlopaUer  Uirujit  race,  complete  

Cunahofl,  ruinplete  

Piatona  complete  including  gudgeon  pin  

Connecting  r<Hli>,  rumplel*  

Valvcj,  complete.  

Valve  opesating  gear  l>etweeD  cmm  and  valre  atem. 

Inalurtiun  pipe«.  complete  

Carbureters,  com^dete  

Magnetna.  complete  

Igiuliuu  airing,  complete  with  cable  tube*. 

Water  pump,  complete  

Waver  pipe*  , . , 

Oil  pump,  complete  

Air  pump,  complete  

Miacellaneoua  

Total  


 IflO 

hp.  Ben«.  • 

■  180  bp. 

.\l,rr.'di'i..  . 

.\verage. 

Kercvotage  of 

Percentage  of 

rcrrrntage  ol 

Lb. 

Total  Weight. 

Lb. 

ToUl  Weight. 

Total  Weight. 

168  00 

28.40 

115.50 

18  71 

23  .S55 

100. OO 

16.92 

118.50 

19.21 

18  065 

65  75 

11.10 

rj.oo 

11.62 

11.461 

73  70 

13.28 

70.00 

11.33 

11.800 

12.00 

2.06 

13.00 

2  10 

2.080 

3  81 

0.64 

2.56 

0.42 

0.530 

10  SO 

1.78 

10. V) 

1.63 

1.700 

30  00 

5.07 

41.10 

6.06 

5.860 

30  00 

5.07 

30.00 

4.85 

4.960 

11  91 

2.01 

13.68 

2.21 

2.110 

14  20 

2.40 

5.»4 

0.96 

1.080 

8  125 

I  37 

11.75 

1.90 

1.03« 

7.25 

1.22 

12.73 

2.00 

1.040 

29  00 

4.91 

30.00 

4.80 

4.880 

4  35 

0.73 

4.00 

0.65 

0.090 

4.81 

OBI 

6.87 

111 

0.960 

3.(» 

0.51 

19.00 

3.08 

1.795 

4.55 

0.77 

12.00 

1  94 

1.355 

1.125 

o.ie 

1.50 

0  34 

0  215 

10  42 

1.70 

26.28 

4  26 

3  005 

im  no 

«1H  tlO 

IfO  00 

lui  ooo 

Aeronautical  Patents 


OCTOBER  ».  1017 

l,242,39n.    To  Daolrl  M.  Wlllard,  Bakenfleld,  Cal.,  ajiatsnor  of  oD»- 

half  to  Albert  J.  Mill*.  Bakemfleld,  Cal.    Flying  marblne. 
1,242.413.    To  Bobtrt  U.  Aodrewi.  Brookllne,  MjaM.    PlylDS  appani- 

10*. 

1.242,540.    To  Waller  R.  Poller.  Atlanta,  Ga.  Airplane. 

1,243,55.1.    To  nrntnn  11.  Jackaoo,  DajrtuD,  Waab.    IfMoa  for  drop- 

ping  projeclllea  from  air  craft. 
1.2«i.706.    To  Jaooa  U.  Butcher,  Chicago.  IIL  Alnhlpt 

ISSUED  OCTOBER  16.  1917 

1.243,590 — To  John  J.  Rernolda  and  .\ribur  Jenkins,  Balevllle,  Mlas. 

Cargo  Hiruritire  for  aircraft. 
1,243,357 — To  John  J.  Kernolds,  Kantoul,  III.     Air  prrsaurr  maln- 

teoanre  chamber  for  aircraft, 

ISSUED  OCTOBER  23.  1017 
1,244,120 — To  Adolph  Ranaon.  Somh  Chnrb-ston,  W.  Va..  aaalgoor  of 
ooe-balf  to  Sliiuion  I«nnr,  South  CharleHton,  W.  Vn.  rnmi'tauli'. 
1,244.387— To  Prokop  Jack  I'rokop,  .New  York,  N.  Y,  Airship. 

ISSUED  OCTOBER  30.  1917 

1,244.470 — To  Ander*  J.  ChrUtensen,   Hempatead.  N.  T,  Alrplaae 
conatmctloD  and  the  like. 


ISSUED  .\OVE3JllEK  6,  1917 
l,24.'i,270 — To  William  It.  V.  Sbrurn,  Coluuibu*.  Ohio.  IVmmrrang. 
I.24.'>,38U— Tu  Henry  W.  Srhmldt,  Edgvarater.  N.  J.    Aeronautical  ap- 
paratus. 

1,245,724 — To  Henry  W,  Jacobs  and  RalTe  Bmcmon,  Topcka,  Kana. 
Airplane. 

l,24.'i.!»02^To  Knink  Cjrcrnky,  Ciial  Center.  Pa.    Airplane  motor 
1,240.010 — To  William  Slurtllns  Hurgcaa,  Marblebead,  Masa.,  aaaignor 

I'l  the  CurtlM  .Krn>|>l«ni-  &  Motor  Corp.    iDhcn-ntly.ftLuble  flyliig 

boat. 

1.246.1111 —  To  Gleon  II.  CurlliM,  IlammoDdaport,  .V.  T.,  amlgDor  to 
lh<-  Curtiiu  Motor  Co..  ILimmondnpurt,  \.  Y.    Klyiiig  boat. 

1.240.1112 —  To  Glenn  II.  CunNx,  Ilaiumnodaport,  N.  V.,  assignor  to 
Thi-  Curilaa  Motor  <'.»..  MammondKport.  N.  Y.    Klying  bual. 

I,24«.013— To  Glenn  II.  furtl»»  niid  Henry  KliN-kler,  llammondaport, 

.N.  Y.,  asslguorx  tn  the  Curtis*  Motor  Co.,  llaminoud«(M>rt,  N,  Y. 

Balnncliig  Kyxtcm  fur  aircraft. 
1.24(1.01.".— To  «;i,'iin  II.  Curll^'M,  BiiITbIo.  N.  Y..  aaalguor  to  Curtis* 

.\<'r»>pbinc  A  .Motor  I'urp.  .Vlrnlane. 
l,24rt.01« — To  Glenn  11.  Cunl««.  Buffalo.  X.  Y.,  assignor  to  Curtlaa 

.Veruplane  &  Motor  t^orp.    Klrlug  iM>ai. 
1,246.01K — To  <}lcnu  H.  Curtlis.  Iliilfalo,  .V.  Y.,  aoslgnor  to  (be  Curtlsa 

.\cropUue  A  Motor  Corp.    Kraft  '•i'<lem  for  llvini:  honl^ 
I,24n.OIO — To  Glenn  II.  Cur(l»K,  Bulfnio,  N.  V.,'n»'lKnor  to  Curtlaa 

Ai-roplane  *  Motor  Corp.    Firing  Iwiit  hull. 


Uigiiize<j  by  CjOOgle 


International  Aircraft  Standards 


SSK-Spedikaliiui!,  lor  ILur*  jfa^l  Cmion 

Stet  l  Sluel 

<;k.miiai.  1.  Till'  :;i'iu  i:il  H|KMiliC}|tiii|i>. 
liil.  shiill  f<irin.  anuriliiiK  l<>  iliclr  iippli- 
CHbllily  n  part  nf  lUom-  .siM-cltioiilons. 

MAiiauL.-^.  Tlie  nmterlui  lor  thcsi' 
•beeu  ahall  be  ciMMea  tram  tlie  I.  A.  s.  R. 
standnrd  Meela  Itated  bdwr.  Tbe  cum- 
{KMltlon  shall  be  elated  bjr  flie  hmuhiCrc- 
tiirer  or  contieetor.  and  to  farttiw  limited 
as  follows:  Carbon,  not  over  0.15  ner  com. 

MANirACTt-BE.— a.  (u)  Tlie  Htocl  slmll 
liv  nmtitiriictured,  or  at  least  Oulsbed,  b>- 
tiie  <>i«'M-i)tiirHi.  deetri»-famaoe  or  crurl- 
li!i>  |ir<ierx.-:. 

I,/.)  .\  sudiiliiil  ili'-.-.-i r.l  sliiili  lo  iiiiiili' 
from  encli  lit>;.ii  lu  si.  nr.-  l r i'imIuiii  rmm 
l>iplue  mill  iciilui'  .-I'^i  i-;,'.!!  Imi. 

(f  »  Sln'«'is.  iiiilis.-.  unliTiil  colli  rolltsl. 
ttUuW  1)4.  full  jilcklnl. 

Ueilt  Treatment. —  irf)  Shifts  nn-  In  I  r 
well  and  nuiroruily  nuiinitc«l  in  an-iinl 
aeee  witb  Rood  commercial  practice.  K<  i 
diaels  Nfdhter  than  0086  to.  (1.65  mm.), 
box  amNaUmit  U  preftrred.  For  sIiwIh 
OXMS  Id.  (1^  mm.)  and  tbteker,  o|wii 
annealing  le  iMvftorred. 

WoRKMANsitir  .viraVniiSii. — I.  («>  Tln» 
»lie«>ts  must  w-  lomnercfniiy  iiiit.  dean. 
Hinootli.  fr<-c  linMi  senniR.  luuiiiialioim, 
bllKtcrs,  anil  uilu-r  .surface  il«>r<HtK.  They 
niUfl  \v?  uiiifonii  III  .)iiallly.  anil  wlttilii 
the  stlpnlntcd  iii.i!i;his  of  maniiiai  tiirr. 

(h)  Any  slu'«'t  may  In-  i-i'ji'i  |i-il  lifcauw 
<>f  lii.liiriiuis  (li'fcrts  111-  fiiiiiu  ill  manii- 
fin  'iTf  at  any  liiiie,  luitu  itiislaiiilliis  tlmt 
ii  11  1  i  ii'vl.iUNly  lif«']i  aiciiiti'^l  l>y  tlii> 
ii,>j.i  1  1,11  ;  It  Mliiill  l»c  ri'turucil  to  the 
manufactarer  at  the  latti>r's  cxpenKc. 
nila  danee  aftalt  not  be  taken  to  apply  to 
materials  fabricated  after  export. 

PnYStCAt 


HIT  Mliall  If  liiix.il.  the  \M  i;.'lu  iif  Imix  with 
1-oiitiiitM  M..r  ti.  ,\,,|.i|    '20  I),.  (UK) 

I'/)  Sii.ii,"^  liiirkrr  I  hail  i>.(M."i  In.  1 1.(15 
mill.  I  u]!  It.  ami  iiK  liHliiit'  0  1 25  In.  i.S.ls 
mm.),  shall  lie  i  iiitcil,  ihc  \v.  ii;hr  i.i  ■  i  at<' 
and    routeiilM    not    to    cvniil    2L'o  Ih 
(100  kjf.). 

(0)  Sbeeta  thicker  ilmii  0.ir>  in  (:i.i.s 
inm.)  may  be  bundled,  tbe  weiglit  of  luui- 
die  not  to  exceed  220  lb.  (100  ke.). 

COMPOSITION  OF  HTANDAltD  8TEEU. 


en 


J  s 

Am 


WW 


11  O.'i  c» 


o  :in  I)  ivo     0  (m:)     o  m\  » 


When  ele<-tr!c  or  iriiclhK-  ste^-l  Is  s|m-i  |- 
lleil  in  till-  i.iili  r.  till-  iiia.vlmnni  ;il|..ualile 
|M'n-i'utni.'i'  of  i>tio.spiioru»  nud  oulptiur 
may,  nt  the  option  of  tbe  purdiaser.  be 
limited  to  0.03  per  cent. 


(b)  These  alloys  when  |M>ured  bot  Into 

very  thin  rtlllicult  ttoction.'!.  such  ns  crank- 
caw  pau.«i,  ciirhuretors,  and  maulfoldt«. 
Rhn'l  not  te  ri>(|uired  to  show  a  greater 

ti'uslle  Miri-iij.-tli  than  14.000  1b. 
iiii-h   I'.t.M  lic/mui.'). 
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At  least  one  sample  Is  t<>  l:e  »-:ist  !■> 
represent  ench  crank  casi-  i.r  other  larcr 
csHllug;  this  is  (o  Ite  attached  to  tbe 
casting:  no  chills  mar  be  aiqplled  lo  Ike 
teat  specimen. 

Hie  nnmber  o<  test  lainpleB  for 
Icr  eaatlnga  to  left  to  tbe  dlacretSoo 
of  tbe  Inapceton  «ho  to  to  mttaf^  him- 
self that  the  qtMlUy  of  the  metal 
to  aatiehctory  and  naUerm. 

(e)  Tbe  latter  aamptoe  ate  to  be 
separate,  bat  atao  In  aand  and  wltboet 
the  use  of  cbllla. 

DiiiKNSinXN   AMI  ToLER^xrtfs.- — 7.  ia\ 
The  castinsrs  an-  to  lie  aii  iiriilel>   In  a< 
cordauce  with  tin-  ilrawini,".,  ami  •^iithc-ieij'. 
allowitnce  Is  to  le  nunle  tn  i-naMc  llieni  to 
lie  machined  where  re<|ulred  lo  tbe  On- 


TABI.K  OF  TOL£ltA.NCi»  KOK  STA.NUARU  STEBL  SUEKTM. 
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AJIp 

(«)  Spedmena  cot  tn  aor  dlnetlon  tmn  SNUSpte^kMlaiu  hr 
Vb»  ebeeta  dull  hare  tbe  following  |wo|v 

orties : 

TtuMilr  Trxt.—  {h\  Miiiiniuiii  ti-n-<ile 
sirenclh,  5().(M)n  111.  ,,,.r  w].  in  CXi'l  ks.) 
mm.');  mlulniiiiii  .\li-lil  i;oiiii.  .W.tNxi  lli. 
Iter  sq.  lu.  (^l.iKl  Ur.,  iniii.- :  m iniiiiilil 
eloiisatlou  25  jut  leni  In  1  In.  i  loj.i;  iiini.). 

It  I  ml  Tr.it. —  (ci  .'-;rrl|is  mi  rrmii  stie^Ms 
shall  stand  l>elni:  l.enl  n.lil  llir.niLrli  an 
auKle  of  ISO  lies,  in  any  illreciinu  to  a 
ladlna  e<iuai  to  the  tblckneaa  of  tbe  sheet 
without  fmcture. 

(4)  Stripe  1V4  la.  (31.T5  mm.)  wide  cut 
fMai  riieeto  and  with  edges  lonndiHl  shall 
Btand  icverse  bending,  cold,  through  an 
angle  of  90  deg.  for  not  l«aa  tbsn  three 
complete  rercrualn.  witlioiit  fnictiire.  The 
test  to  to  lie  made  in  n  rniunre-niiM-  vise, 
(he  <Hl2es  over  wliii-li  the  s|MH>iiuen  is  benl 
I'l-ih;:  nuitiiliil  to  a  railliis  eipmi  tO  three 
Uliies  (III-  til  ill;  Miss  of  flu-  stieel. 

.Si  i.KTlDN  111  Ti  s  I  .'<i  i  I  i\ih  N-,  I"..  Three 
sliivts  shall  he  taken  fruai  earli  annealing 
liox  to  rein-i-sent  the  top.  ini.lillii.  and  bot- 
tom of  the  stack,  or  1  sheet  froin  each  25 
when  shwts  are  open  annenleil.  Oiu-  ten- 
sile, one  liend.  and  one  nMerw  Iteuding 
test  shall  be  made  from  each  sheet 
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ABtr  tabaa  dimensions  wltboet  leavliig  < 

Cattingt  of  the  east  aortbce. 

(iKNKRAL.-!.  The  general  8iH-ciii,-ntions.  .  <Jl?  A  tolMaace  of  S  per  cyt  la  allowed 
l<il.  shall  form,  acitirdiuR  to  their  appil-  ™*  ^«g"t  Of  "e  IndlTldoal  fasttngw 
oabUlty,  a  part  of  these  s|ieclflcatlona.  _   ^    ~      ;    ~        „  „    .  ^ 

Ubb.— 2.  Two  alloys  are  destrlhed.  ^Spedfiettiuiu  far  Onr^tlf  Umd  Cm- 
Allogr  1  Is  suitable  for  crank  cases  and 
general    purimses    for    which    tensile     Ge.skkai..— i.  The  general  s|«e^mc:iiioiifv 

strength  Is  reqalnd.  lOJ,  shall  form,  according  to  tbeir  appll 

Alloy  2  to  suitable  for  die  castings  for  oaMIity.  a  part  of  these  speciflaitiou& 
bearing  surfaces  and  ptotoos  for  use  at  ICatkbiai.— S.  Tlie  material  for  tbeae 

higher  temperaturea.  eheeta  «hall  he  chosen  from  the  I.  A.  S.  B. 

Hatkual— 8.  (e)  Theae  alloys  ahaU  standard  ateela  listed  below.  Tbe  corn- 
have  the  foltowlDg  eonpoattlona:  poaltlon  shall  be  atated  by  tbe  mannftec^ 


Ini|itinti<T» 
Aluuumini . 


AlbqrNo.1. 

2.89  

7  0  loS.Apsrsnit.... 

Nut  nvnr  1 .7  pw  emit. 

HiiUnre  


AlbrKo-a^ 

2  9.1 

8  2:^  to  10.75  par  Mat. 

.Mot  uver  1 .1  par  MoT 
UatAnri^ 


niMsn8io»  Aim  ToanAHim— T.  The 
dimensions  and  totoraneea  shall  be  thoap 
giren  in  the  tnlile  below  and  In  tbe  sped- 
flcatioiis  MSll.  The  thickness  will  be 
siKt-iiled  ill  declmata  of  an  Inch  or  mllll- 
nH'terH. 

r>KI.tVKRV.    PACKtTtO.    AXIl    ShIPPIKO. — S. 

(n»  Shi-ets  shall  he  eiit  to  tlie  re<|iiire«l 
diinensioiis  ruiil  shall  he  onlenil  in  as 
tiari-i>\v  wtiltli-i  .IS  lan  Iw  ii.-.i-d. 

All  slHM-ts  shall  lie  .illi-il  for  pro 
teetlon  acalnst  eorrosion. 

(c)  Sheets  0.0<k5  in.  (l.i»  uim.l  or  thlii- 


ih\  iiJK'ot  iiluininiim  of  gmdes  Htaudard 
No.  1  ami  .'Ntanilanl  No.  2  may  be  Qsed 
lu   making  these  alloys. 

WoBKMARSniP  A.>-D  Kl.MHH.— I.    (o)  The 

castings  are  to  be  clean,  aouud,  and  free 
from  MowlMleai  mtomns^  cracks,  abrtakR. 
aad  aimnnr  defMa. 

(b)  No  mpalrlBc  ploggliig.  or  wdding 
will  be  allowed  tmleas  prsTioas  permis- 
sion In  wrltitiR  has  been  obtained  from 
the  inspector;  such  permission  will  only 
be  given  when  the  defects  to  be  repaired 
are  small  and  do  not  affect  the  strength 
of  the  casting. 

PiivsKAL    rnopKiiius    A.Nn    Tk.st.s. — 5. 
(a)  The  alloys  Khali  have  tbe  following 
itiinituiim  (ihysical  propertlce: 
TenMIc  Test. — 


turer  or  conlnictor.  and  Is  further  Iliu 
iteil  as  follows:  Carlion.  imi  ov.-r  U.  lO  iht 
i-eiit  ;  manganes4>  may  he  from  0.30  to  0.<X) 
per  eent. 

MA.MKAtTfRF.  3.  ( f/ 1  The  sle«-I  shnli 
lie  iiianiifaclured.  or  at  least  finishinl.  hy 
the  oiien-hcartb.  electric- furuatv.  or  cruci- 
ble process. 

(ft)  A  anfldent  dtoeard  shall  be  made 
from  each  Ingot  to  secure  freedom  tnm 
piping  and  imdae  eegregntloa. 

(c)  Sheets^  milees  ordereil  cold  tolled, 
shall  be  fbll  pickled. 

If  cat  Treatment. —  (d)  Sheets  are  to  be 
well  ami  uniforml.v  annealed,  In  aeeord- 
ance  with  gixnl  coniiiien-hil  pnieflc*-.  Kor 
slie«:-tB  lighter  than  n  iwr.  in  1 1  i;5  mm  i. 
lii'X  nnneallim  Is  [irefi-rr'-il      F..r  ^lii-.-t~ 


Trnnile  utrrnictti  

ElotiKa'wn  in  2  ififhw  (MH  mm.). 


.\Uuv  .Su.  I,  Mtui  CACt. 

IK.OOO  pouniiip 

II2.(>~>  Int.  IIA*||. 
I.ii  prt  cunt........ 
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0.0(ki  In.  (l.U.~>  iiiiti.  I  !iii<l  tliii  lM-r.  open 
aniieHliiiR  is  |)ref<Ti.'il. 

Work MA.N.siiir  a.mj  Ki.mhii. — 4.  iat  The 
8luH?t.s  must  be  (i>iuiner<ially  flnt,  clean. 
HUiootb,  free  froiu  seuum.  laminations. 
blMan^  and  otber  surface  defectiL  Zbey 
mnat  m  nnlfomi  in  quality,  awl  witblu 
the  Ktliiul.ntcMl  luurgios  Of  nuunaCactora. 

(b)  Any  sheet  may  be  wj«cted  beeaoM 
of  hijiiiions  (lefe<'t»  or  fiiults  In  uiann- 
fiK'tlire  lit  any  time,  notwithstiiniUiiK  that 
It  hns  iirev|i)nsly  \^^•^vn  ne<  i  |  t«'(l  by  ttie  in- 
■pector;  It  shnll  lie  returiK  i!  in  iiie  111:11111 
faeturer  nr  the  lntter's  evi-cusi',  This 
eJiUisi'  sluill  ti"i  IjiUi'Ii  ti>  ;i|'|ily  tO  ma- 
teria Is  I'ulirkiileil  ttttor  export. 

I'llYKIl  At.    1>R0PCBTI£S    A5D    TESTS. — &. 

(a)  .SiMH^iiiiens  cut  in  any  tUrectioo  from 
ttio  ali«et«  aball  hat*  tbe  foUowliiff  prop- 
ertlw: 

Tentfle  Trxt. —  (h)  Mlnltwim  tensile 
■trengtll,  TS.OOO  Ih.  per  wi.  in.  kg./ 
mm.*);  minimum  yield  |x>hit.  -trom  ib. 
par  aq.  in.  (31.64  kf./mm.'}  :  minimum 
Clonitnllon.  IS  per  cent  In  4  In.  ilOl.d 


TABU  OF  TOI.EKAM  !  >  1  "ll  .STAXOAnD  .'iTiJ  I.  SIIKETS. 


/t(  ■/'<■»/.  (CI  StripH  cut  rroni  Kheets 
Rhall  fl.iml  beinB  bent  imIiI  lliniiitrli  an 
iiiiKle  of  !m)  ties.  In  any  direction  to  a 
rndlux  eiinal  to  the  tlUdniflH  of  tba  Aeet 
without  fracture. 

(4)  BtzliM  1%  in.  <31.TS  mm.)  wide  cut 
mm  riiaata  and  wKli  edges  loanMI  alinli 
stand  revene  bending,  cold,  tbroueh  an 
angle  of  90  deg.  for  not  leas  than  thre<- 
rnmplete  reveraalN.  without  fraetur*'.  The 
test  is  to  Im?  made  In  a  square-nose  vise, 
tbe  edeeg  over  which  the  siiecimeu  is  lieat 
\>p\\iK  rountletl  to  a  rnillus  etiuul  to  three 
times  the  thiekncss  of  ftie  sheet. 

S(-:ij:ction  OF  Test  Sd  i  tmins.  i'..  Three 
sheets  shall  In?  taken  fntm  i-ai  li  iinin'nllni: 
l«i.\  to  :>]i;i-riit  till'  Ii'p.  luiilii'i  .  ani  l/i>(- 
lom  of  (lie  Klack,  or  1  slieet  from  e-.uh  2r> 
When  alie«ts  are  o|H*n  annealed.  Otte  ten- 
•lle,  one  bend,  and  on  rereree  bending 
teat  shall  be  made  from  eacta  sheet 
selected. 

hixiKNsioNs  AM)  TotxRAScrs. — 7.  The 
«lhneii«iunM  ami  i>>:enui<.'0?i  ehnll  be  those 
Riven  in  (he  (able  lielow  anil  In  the  si>ecl- 
lh-iitl»nK  .ISn.  The  thiekiiess  will  Im> 
BIH'i  itied  in  (Ie<'imri1s  "if  tin  Inch  or  tnllll- 
tnet.  IS. 

IlMIVtlfl.     r\<KIMi,     AMI    .•smPI'IKO.  S. 

(rtc  .Nli.^i;-tH  --hall  lie  lilt  III  the  required 
(llineiislons  anil  shall  l-i'  mili'ieii  in  ns 
natTow  widths  un  inn  W  used. 

(b)  All  sheets  shall  be  oiled  f»r  pn> 
tectlon  against  comaloo. 

(r)  Sheets  0.0(16  In  (1.06  mm.)  or  thin- 
ner. Khali  be  boxed,  the  weight  of  box 
with  contents  not  to  exceed  290  lb. 
(H*1  kff.> 

I'')  .'Wheels  thliker  than  O.Oii.'i  In.  (I.fi.' 
mm.*,  up  I"  iin<I  Ineluillnir  012.".  In.  (.Lis 
mm.  ',  shall  be  eriite<l.  tlie  vm  IuIii  of  cfaie 
and  o<in!riits  not  to  e.M-n-d  ll'.ll  lb. 
(fiKi  kc.  I. 

((•)  .Sheel.>i  Ihieker  than  0.125  Iti.  (;US 
inni.l.  may  be  liiiiidle<l.  the  weight  of  bun- 
lUe  not  to  .■M..e,I  -JJO  It..  (l(K>  kg.). 


CHEMICAL  CUM1»0»ITION  OF  STANDARD 
BTECU 
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'When  ole<-trlc  <ir  enidble  fiiriiiiee  slii'l 
Is  sj>Pcifh'<l  in  the  order,  the  iimxiimiiii 
iillowiihle  perei'ntiitfes  of  iilinsiilKinis  ami 
sulphur  may,  at  the  optitni  of  the  pur- 
cluissr,  be  limited  to  0.08  per  cent. 
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Sftesf 

(Jk.m:uai  . — I.  The  general  spri  ilit  at  i' m--. 
Kil.  shall  I'linn,  amirdiiiL'  in  tlieir  appil- 
eabillty.  ft  pair  nl  lias.'  sin-i  iliinllons. 

Mateblal.-  2.  The  material  for  these 
sheets  shall  bo  ciKissn  ftan  the  L  A.  8.  B. 
Btaadnrd  alads  IMnd  hilow.  Thm  com- 
iMMritloa  shall  he  stated  bjr  the  mamiCac- 
turcr  or  con  tractor,  and  la  further  limited 
as  follows:  Carbon,  not  over  0.30  per 
<^  lit :  nianKaneee  may  be  (mn  (k80  to 
0.<:0  |H>r  cent. 

Mam  l  AiTLiir.-  3.  {a)  Tbe  sti'^-l  slinil 
Ih-  maiiul'acturcd,  or  at  least  flnislicd,  by 
till'  op<ni  hitirth,  electrltyfumaeek  or  cmd- 

hie  pro<-ess. 

(U)  A  sulhcient  diseanl  nIkiII  tie  iiiaiii' 
from  each  Ingot  to  m-eure  frwilom  from 
l>l|<ln«r  and  undue  segregation. 

(c)  Sheets,  unless  ordered  cold  rolled, 
shall  he  full  pliAkd. 

JSTeat  rreolsieaf.— («)  Sheets  are  to  be 
well  aud  uniformly  nnnenled.  In  accord- 
ance with  »to«J  commercial  practic-e.  For 
sheets  lighter  than  O-fHTt  In.  mm.), 
hox  anneiillni:  Is  preferretl.  For  sheets 
O.'*'!-'  in.  (IT.  inni.  t  and  thicker,  open 
aiiiiealiiii;  is  iireferred. 

WOBKMANSIIII'  A.Ml  I'l.MStt. — 4.    <<l)  The 

shi-cts  must  Im"  ronimerelally  flat.  ■•Iciin, 
mnooth.  free  Iroiii  sitims,  lauiluatioiis, 
bllMters.  and  other  surface  defwts.  They 
umsi  he  UDlform  iu  quality,  ami  wUhin 
tbe  stipuhtted  margins  of  manofhctuie, 

(b)  Any  sheet  may  be  rejected  becanse 
of  Injurious  defects  or  fkidts  In  mnnnfne- 
tiire  at  any  time,  notwlttastandlne  that  it 
has  previously  be»m  aeeeptcil  by  the  In- 
siM-ctor;  It  shall  be  returncil  to  the  manw- 
1  II  tnrer  at  the  hitler's  expense.  This 
rlaiiM-  sli.il:  not  he  taken  to  apply  tO 
teri  iN  talii-linlefl  after  exjiort. 

rm>ii  VI  l'iii>i'i:in  n  s  \M)  'I'lsr.s.-  .">. 
I  (I  I  .'^in'i  iiueus  cut  In  any  direction  from 
the  sheeia  Shall  have  the  following  prop- 

erties : 

renxHe  Test.— (b)  Minlmnm  tensile 
strength.  00,000  lb.  i>er  aq.  In.  (42J8  kg. 
mm.,) :  mlnlmna  Held  potat,  aftOOO  Vb. 
|ier  sq.  In.  (29.81  kg.  mm.,);  Bdnlmnm 

eloiisntlon.  22  per  rent  In  4  In.  (101.0 

mm.  I . 

Ill  nil  Trtt-i.-  (r)  .'^trlps  cut  from  sheets 
shall  slaiid  beliiK  hent  inM  tliroiiyh  an 
aiiL-le  nf  I  SI  I  (|(>g.  in  any  direction  to  a 
la  iiu'^  i  iiuai  to  tiie  thltdEosH  of  the  sheet 
wKhout  fracture. 


(tf)  Strips  1<;  In.  r.31.75  mm.)  wide  cot 
froiii  sheets  and  with  wlgea  rounded  shall 
reverse  lieiidlnc.  wid.  through  an  angle 
■  'I  !<i>  ilei:.  for  not  less  than  throe  com- 
plete riM'r^.iis  witliiMit  fracture.  The 
test  Is  til  i  I'  iiiaili"  ill  .-1  wiuarc-hnse  vise, 
the  e<l>;es  <iver  which  the  siSH'imen  ig  bent 
buini;  rounded  to  a  radius  e<|ual  to  tbne 
iliuc-s  the  thickness  of  (bo  sheet. 

Si  i.n  Ti'iN  111  Tkst  ."Specimens.— Ti.  Three 
sheelK  shall  he  takeu  from  each  auuealiug 
box  to  represent  tbe  top^  mtddUL  and  bot- 
tom of  tbe  stack,  or  one  ahaat  tram  each 
28k  when  sheets  are  epen  annealed.  One 
tenella,  one  bend,  and  one  reverse  bend- 
ing tMt  shall  be  mnde  from  each  t<beet 
selected. 

iMMfNSIOXS     AND    TOLKRANCES. — 1.    <  <l  ) 

I'lie  iliinensions  ami  tolernnct's  shall  t>e 
those  siven  in  the  table  l>clow  and  in  the 
spec! Ilea f ions  3.S11.  The  thickness  will 
be  8i>e<'l(ied  In  declmnls  of  an  Inch  or 
niilllmelers. 

Di.r  ivniv.  I'ai  ki.mi.  ami  ."^ii ll'lMNf..  S 
I'd  Stici'ts  slinll  l>e  cut  tn  llie  reqlll I'liI 
ditneIl^i^llls  and  shall  be  onlcrcil  In  as 
narniw  \>  idths  as  can  be  us»'d. 

(I))  All  sheets  shall  be  oile<l  for  pro- 
iM-tlon  apiinst  corrosion. 

(c)  .Sheets  O.OG.'>  lu  (l.OS  mm.)  or  thin- 
ner Shall  he  boxed,  the  weight  of  box  with 
(intents  not  to  eiosed  820  lb.  (100  kg;). 

(d)  Sbeete  thicker  than  0.06S  In.  <1.0B 
ram.),  up  to  and  Indnding  0.125  lu.  (3.18 
mm.),  shall  be  cmted.  the  weight  of  crate 
and  contents  not  to  exceed  290  Ih. 
(100  kg.). 

{<■)  Slu-ets  thicker  than  0.12fi.  In  (.1.18 
ram.)  may  be  bundled,  the  weight  of  bun- 
dle not  to  exceed  220  lb  (lOOkg.). 
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Aeronautics  I  LondoiO.  Orlober  2t,  1917 

The  Air  Offennive. — Willi  n  view  to  tlic  frrvat  nir  ofTensive 
in  the  spring,  the  Germans  have  bwn  c-oiiti-nt  Ui  allow  their 
proprani  of  aircraft  construction  to  bo  announced  to  the  world 
Ihrou^li  a  noutral  medium.  They  nr*  niMiut.  it  appears,  to 
Inuneli  forth  on  construction  and  desijrn  to  the  uttcnuost  limit 
of  their  manufacturing  rcsourt^es.  They  intend,  according  to 
lliis  wmrce  of  infomotion,  to  concentrate  on  the  pr<nliii-lion 


Poweb-Un'it  op  a  FniiNrii  Aihship 

I'annH  bti  f'ommittre  on  Publir  Information 
Photo  Central  Ncu-t  Photo  Srrrire 


of  four  main  types  of  machines:  the  (iplitine  sinple-seater 
scout,  the  two-seater  reeonnaissance  fighter  with  long  radius 
of  action,  the  long-distance  homlKT,  and  the  infantry-fiphler. 
or  contact  patrol  airplane. 

Of  the  first  type  tlic  Germans  already  possess  an  abundance; 
heavily-engined,  of  excellent  (lying  performance,  their  fighting 
scouts  and  escorts  are  almost  the  equal  of  miis.  Anil  llml 
slight  degree  of  superiority  which  we  manage  to  maintain  is 
due  perhaps  to  the  personal  asx-eiidencv  of  our  our  flying  men. 

In  the  fighter-reconnaissance  airplane  we  have  a  clear  superi- 
ority, provided  the  authorities  exercise  clear  judgment  in  their 
orders  now  for  our  present  orders  of  machines  will  »leter- 
niine  our  success  six  months  hence.  It  should  not  be  forgotten, 
though  only  too  often  it  is,  that  an  aerial  program  involving 
material  production  requires  months  for  its  elahoraticm.  let 
alone  for  its  execution.  Machines  have  to  be  built  which 
means  that  designers  have  to  bo  instructed,  materinls  pro- 
vided, whole  technical  staffs  traine<l  in  their  special  jo}»,  and 
pilots  and  the  remaining  personnel  trained  in  their  various 
duties.  All  of  which  takes  time,  even  with  the  best  will  and 
the  most  eflRcient  means  in  the  world.  Those  who  lightly  speak 
of  an  aerial  offensive  on  a  grand  scale,  of  fleets  of  hinulreds 
of  bombing  planes,  as  a  rule  litlle  renli?*  the  enorniou'*  amount 
of  preparatory  work  and  the  length  of  time  re<|uireil  for  the 
attainment  of  this  object. 

In  long-distance  bombers  we  should  again  hold  the  upper 
hand,  again  a.ssuming  a  modicum  of  clear  thinking  m  the  part 
of  authority.  Rut  let  this  be  said:  if  our  ofTensive  in  the  air 
is  to  succeed,  we  require  bondiing  machines  cH|iable  nf  use  in 
daylight  raiils  apart  from  night-bombers  and  in  day  htunbers 
in  order  to  be  successful  and  to  be  capable  of  operating  far 
from  their  base  (that  is,  so  an  to  be  able  to  dispen.«e  with  es- 
cort) have  to  be  exceptionally  speedv  and  possess  a  high 
"ceiling." 

In  the  matter  of  infantry-fighters  we  are  less  clear,  if  only 
for  the  reason  that  we  are  still  in  (he  purely  experimental 
stage.  Contract  patrol  work  was  originated  a  year  ago  on  the 
Somme.   \Ve  were  the  first  to  adopt  it:  there  is  reason  to  be- 


lieve that  we  shall  Im?  first  in  perfet-ting  it.  But  the  Boche 
has  the  inventive  faculty  full  well  developed;  wherefore  it  be- 
hooves us  l<i  consider  whether  his  »<>henie  of  ii  slow,  heavily- 
armored,  bullet-proof  tretu  li-flghter  is  not  worthy  of  adoption. 

Meanwhile  it  is  quite  clear  that  the  lioche  is  pinning  his 
faith  to  next  spring's  aerial  offensive.  It  is  also  clear  that 
he  is  laying  his  plans  now,  as  he  perforce  nuist  do.  If  we 
are  to  •■ountor  him,  and  do  so  effectively,  we  must  also  start 
to  plan  straight  away.  Othen^ise  we  slmll  be  in  f<ir  a  hard 
time  next  spring,  and  London,  to  consider  only  one  a.«pect 
of  the  matter,  will  be  no  health  resort.  In  war.  as  in  physic, 
there  is  only  one  maxim  that  eomnmnds  success:  exterminate 
niierolH's  before  they  attack  you. 

Somi'  .VoJfx  OH  ihr  Airscrew  ami  the  Problem  of  the  Opli- 
mtim  Diiimeler. — By  E.  P.  King,  B.Sc.  (Eng.),  I,ondon. — A 
paper  discussing  the  best  diameter  of  airscrews  for  particu- 
lar set.s  of  conditions  which  are  determined  by  the  power  and 
speed  of  the  engine,  the  speed  of  the  aircraft  anci  the  type  of 
propeller  usi-d.  niagrauis  giving  the  efHciency  curves,  thrust 
curves.  torq<ie  curve-,  etc..  of  a  250-hp.  propeller  accompany 
the  article. 

The  Aeroplane  'London),  Orlober  17.  191 T 

The  Commander  of  the  Defenses  of  London. — The  Defenses 
of  Louiloii  are  under  the  conunand  of  Maj.-Cien.  K.  It.  .\sli- 
morc,  C.B.,  M.V.O. 

General  Ashmore  was  honi  on  Feb.  20.  1872,  in  l<iiiiilon. 
an<l  after  a  highly  distiuguiKhcd  career  in  the  Royal  Regiment 
of  Artillerj-  he  attained  his  majority  on  April  19,  1909.  He 
learnetl  to  fly  on  a  Bristol  biplane  at  Brooklands,  bis  certifi- 
cate being  No.  281,  dated  Sept.  .S,  1912.  so  that  as  an  aviator 
he  is  closely  contemporary  with  General  Salroond.  He  served 
as  a  G.S.O.  in  the  Directorate  of  Military  Aeronautics,  and 
went  to  France  with  the  R.F.C.  at  the  outbreak  of  war. 

On  Nov.  18,  1914,  he  was  gazetted  temporary  lieulenaut- 
colonel,  as  a  wing-commander,  R.F.C.  and  later  on  was  pro- 
moted to  brigadier-general. 

Acronnutici  (London),  October  17,  191* 

The  Hew  High  Command  for  the  li.l-.C.—On  Oct.  12 
the  Secretary  of  the  War  Office  made  an  announcement  to 
the  elTect  that  "  Lieut.-Gen.  Sir  David  Henderson.  K.r.Tt  . 
H.S.O..  having  [nt-n  deputed  to  undertake  special  work,  harf 
Ijcen  lent  for  such  service,  and  has  thereby  vacated  his  seat 
on  the  Army  (.'ouncil. 

"The  Secretarj'  of  State  for  War  has  appointeil  Mai.-flen. 
.1.  M.  Salmond  as  his  successor  as  Director-GenenU  of  Military 
Aeifinautics.  with  a  scat  on  the  Anny  Council. 

"  Major-Gcneral  Brnncker,  at  present  Deputy  Diret'tor  of 
Military  Aeronautics,  has  Iteen  appointed  to  n  commatid 
abroad,  and  for  the  present  his  place  will  not  l>e  tille«l." 

Licut.-Gcn.  Sir  David  Henderson,  K.C.B.,  D.S.O.,  will  live 
in  history  as  the  chief  of  the  Flying  Corps  during  the  critical 
lirst  three  years  of  war  ami  the  years  immediately  preceding 
it.  Bom  in  1862,  he  entered  the  Argyll  and  Sutherland  High- 
landers in  1882.  In  the  South  African  War  he  was  wound«Ml 
at  Ladysmith,  and  subsequently  became  Director  of  Military 
Intelligence.  His  connection  with  aviation  dates  hock  to  1911. 
when  as  Brigadier-General  Henderson  he  took  his  pilot's  cer- 
tificate at  Brooklands.  In  1912,  the  periinl  ol  the  Militarv- 
Trials  on  .Salisbury  Plain,  he  took  over  the  command  of  the 
Royal  Fl.N-ing  Corps,  then  recently  formed,  and  nominally  lie- 
carae  Director  of  Sfilitary  Training  at  the  War  Office.  A  year 
later  he  was  appointed  Diroclor-CJeneral  of  Military  Aero- 
nautics and  colonel  commanding  the  Royal  Klving  Corps. 

Maj.-Gen.  John  Mailland  .Salmond, 'C.M.G..  D.S.O..  who 
succeeds  him,  was  bom  on  .luly  17,  1881,  son  of  a  well-known 
military  family.  From  Wellington  he  pas.sed  in  1901  into  the 
Royal  Lancaster  Regiment  and  received  his  captaincy  in  1910. 
He  served  through  the  South  African  War  and  other  minor 
campaigns,  and  t<iok  his  pilot's  certificate  in  1912.  The  same 
year  he  was  appointed  instructor  at  the  Central  Flying  School 
at  Upavon.  On  May  31,  1913,  he  was  gazetfe<l  squadron  com- 
inamler,  and  for  the  first  two  years  of  the  war  sened  with  dis- 
tinction in  France  and  Flanders  as  wing  conunander,  winning 
Ihe  D.S.O.  and  three  mentions  in  dLspatches.  Succe<ssively 
lieutenant-colonel  and  brigii<bcr-general  in  1910.  he  was 
gazetted  major-general  on  .Tune  22,  1917. 
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Appointment  of  Airvraft  K«>ar<l  Kxpri-trti 
Aceonlinf;  to  Howard  E.  Coffin,  artini:  <  liniininii  n»  tlio  new 
Aircnl't  Honnl,  the  tlire**  civilinn  im  n  in  i  -  n  h<>  annouiu-t'ii 
within  a  <lay  or  two.  AlrfB<l.v  tlio  Army  nmi  Niiw  rcpresonta- 
ti\t-^  Imvc  bwti  annouiH'i'l  liy  ilic  Sccrotary  of  War  ntid  the 
Secrrtarv  of  the  Navy,  ri -|i<  i  iiwly.  ninl  it  otily  rf•!Malll^  lur 
till'  I'li-iidrrit  to  appoint  tli-  tlini'  lixili^ui  iin-iiilur--.  JJuinor 
li:i>  li.'xi  it  tor  solium  liltl*-  time  tlint  Ku  luinl  Ir .  Uiiuc,  i4iniu'rly 
tnaMin-r  of  the  International  Hnnestor  Co.,  lias  been  ap- 

Soiutetl  ua  one  of  tlio  three  civilian  mfmbers.  On  Nov.  20  the 
_  Tew  York  Timts  priutctl  n  Washinptnn  dispatch,  in  which  it 
was  statod  tliat  this  appointmeui  had  been  made.  AvunoK 
AND  Akkonal'Tical  Ewqikebbiso  then  commwniwtted  with  tiie 
White  Hoiice  offloe  on  the  ka^^  distance  tel^hone  and  is 
infotned  that  the  ehrUian  appointinenta  have  not  aa  yet  been 
luiBoiinced,  and  that  no  wamatioo  «s  to  who  the;  may  be 
can  be  nudp  at  thn  time.  The  irork  of  the  board,  whi<>h  i<t 
to  sup^rviso  the  prodnction  of  airplanes  and  accessories,  is, 
howpvpr,  slill  iroinjf  forward  under  tlic  old  Ixianl,  ot  whirli 
^Ir.  riiflin  i<  i  lminiian. 

Mr.  ('uiliii  announced  recently  that  tlie  work  <if  llic  iMnml 
was  ki'opin'.r  up  to  schedule,  and  that  fine  pr(ii:i«'"  "  ;  h  r  ur 
innd<\  Whilf  nn  Liberty  engines  are  yet  hciiifr  delni  n  l  ;n 
<|iuiiitity,  Several  plants  are  turning;  out  a  few  each  wn  ^.  ai  il 
by  January  it  is  e\pn-led  that  bulli  engines  and  airpldiu's 
will  be  manufactured  and  delivered  in  lur>;e  quantities. 

"Preparations  for  the  training  of  the  American  aviators 
after  tbey  leave  the  ^ound  sehoola  are  alflo  progreering  es- 
artly  necortling  to  schedule,  for  the  cunstruetion  of  the  bi^ 
training'  schools  and  lying  fleMa  in  varions  parts  of  the- 
United  States  which  are  not  already  in  full  operatian  are 
nearing  eompletion,"  said  lb.  Coilbi.  "Whereas  a  namber 
of  these  partly  trained  student  aviators  have  been  sent  abroad 
for  their  flnol  instrnclion  in  the  past,  in  the  near  futnre  they 
will  pri)l)ably  all  be  trained  in  thi«  rouiilry.'"  I.c  lonlinucd. 
It  was  learned  that  instructors  from  the  front  will  return 
iK're.  <<r  1k>  detailed,  to  leacfi  tlioiii  all  the  finer  points  of  flying, 

•  ili^riviriir  (inil  fisriilini;  in  \\w  :\\r. 

T'lcrc  M'ciiis  Id  hi:  nii  uuy  in  w  lucli  to  i'~tiniiiti'  tin'  iiuiuIht 
of  student  aviators  training  in  ilii>  ciiuiitry,  or  the  number 
s<'nl  abroad,  but  it  is  fair  to  assume  that  the  Signal  Corps 
has  kept  pace  with  the  schedule  set  early  in  the  year  in  the 
»ame  manner  that  ths  Air  Board  has  kept  ap  the  prodnction 
of  airplanes. 

It  was  learned  :rom  the  Council  of  National  Defense  thai 
the  new  Motor  Car  lodnstiy  Committea  is  doiog  good  work, 
and  that  the  purpose  of  this  eonunittee,  like  that  of  all  the 
industrial  eoflBnittees,  is  to  keep  idle  manufaetaiiv  pfavla 
or  indnstrisa  not  producing  to  nill  capacity  in  toneh  with  the 
needs  sttd  demands  of  the  Oovemment,  Where  Govemmeni 
work  is  bein?  taken  over  it  was  bcin^r  done  <rradually  iti  order 
th:it  Do  hnrdsliip  nn  tlie  plant  or  coni])any  will  he  worked  fn 
ttiat  the  dwreasi'  in  tla>  ^'riuTsil  nr  ri'ijular  pnidui'tions  will 
iKit  l>e  felt  in  the  itiarket.  In  otlicr  words,  a  pradual  eon- 
version  is  beine  carried  out  so  that  e\eiitually  an  inereaso<l 
p<'rci'nt. ■!<;('  of  tlic  (onenunent  work  may  be  handled  without 
nirtailintr  the  rej^uhir  output  of  a  certain  article  or  type  of 
article.  Little  trouble  with  any  of  the  Government  produc- 
tion is  anticipated,  and  even  now  the  industrial  committees 
report  fliat  tae  woric  is  ahead  of  the  program. 

Foreign  Airplanes  on  Exhibition 

Amon);  the  exhibit.s  at  the  "  llen>  Lund"  baxnar,  which 
opened  r(  Grand  Central  Palace.  New  York,  on  Nov.  17,  is 
one  of  the  fif^-fonr  German  airplanes  brought  down  by  the 
tote  Capt  Qaorgea  Oaynemer,  the  famous  Krench  aviator. 
Several  French  plaiies,  toa  mcdmge  of  a  Zeppdin  wUeh  triad 
to  bomb  Baefcingham  Palaee,  a  Folker  airplane  broagbt  down 
on  the  western  front  by  a  British  aviator,  and  exploded  and 
nnexploded  air  bombs  are  also  on  exhibition. 

Wiif  lit  Monnmciil  in  France 

The  committee  appointed  before  the  war  to  arranso  for  the 
«'rection  at  I^e  Mans,  France,  of  a  nionutnent  to  Wilbur  Wriffht, 
has  decided  to  proceed  iniinwliately  with  the  work.  Il  m  'ui 
derstood  that  the  iiinnuraent  will  be  erected  on  the  Camp  of 
Aiivoiirs.  wlicre  Wilhtir  Wrizht  first  demonstrated,  in  1908y 
liis  airplane  to  the  French  public. 


!  Fortnight 

Advisory  Conimittee  Opposes  Aero  Shows 
The  National  Advisory  Committee  for  Aeronantiea  is  op- 

po^e<l  to  the  holding:  of  aeronautical  expositions  during  the 
pcrioii  of  the  war.  Hy  formal  resolution,  it  has  appr(»ved  the 
action  of  the  Aircinlt  Itoard,  which  im-cd  that  as  n 

matter  t>f  aretieral  ).<i|n  y  in  view  of  the  military  situation  it 

lioes  not  cnnuira::<'  the  iiolding  of  any  sxpositiona  of  aireraCt 

lor  the  fiuraiioii  ol  the  war. 

Kor  niilitaiv  icaM>iis  no  developnictils  of  new  types  of  en- 
trim's  or  i>!uuey  can  Im?  exiiihited  and  the  inevitable  duitracliun 
of  interest  on  the  part  of  manufacturers  would  not  be  IB  tbs 
interest  of  the  military  departments. 

The  National  Advisory  Committee  for  Aeronauties  gave  the 
question  eareful  consideration  at  a  recent  meeting:,  after  which 
the  following  resolution  was  passetl : 

"Resolved,  Tbat  the  aetion  of  the  Aircraft  Board  on  the 
subject  of  aeronautical  ezpodtions  daring  tbs  war  ba  ap- 
provtsl  by  the  National  Advisory  Committea  fof  AeronautacB 
and  that  the  x\ireraft  Board  and  the  Mannfacturers  Aitwaft 
iation  he  notifletl  of  this  action." 

National  Committee  on  Civil  Aerial  Transport 
The  National  Advisory  Committee  for  Aeronautics  an- 
nounced on  Nov.  20  the  establishment  of  a  Commit  Ice  on 
Civil  Aerial  Transport.    This  committee  supersedes  the  for- 
mer cointnitter  oil  Aerial  Mail  Servica  and  baa  far  broader 

M'ope  and  fnnctions. 

The  functions  ot  the  Civil  Aerial  Trniisi-ioit  ( 'oinniittcc  will 
include.  111  addition  to  those  formerly  evcrci^cii  iiy  I  he  Com- 
mittee on  Aerial  Mail  Service,  the  problems  connected  with  the 
application  of  aircraft  to  civil  purpose's,  the  ntiii/ation  of 
militaiy  airplanes  and  aviators  after  the  war  tot  .li<  h  pur- 
posea,  and  co-operation  with  similar  organizat  ion.s  of  other 
nations. 

The  organisation  of  this  new  eommittee  is  as  follows: 
Dr.  W.  F.  Durand,  ehainnan,  ehainnan  of  the  National 
Advisory  Conmittee  for  Anmantiea. 
Dr.  B.  W.  Stratton,  seeretaiy  of  the  National  Adviioiy  Com- 

"littee  for  Aerntiaulics.  and  director  of  tlie  United  States 
Mureau  of  Standards. 
Prof.  CltarlflB  F.  Marvin,  ebjef  of  the  United  States  Weather 

lUireau. 

Lieut. Col.  V.  K.  Clark.  Sitrnal  Corps,  V.  S.  A, 

Lieut.  Commander  .1.  H.  Towers,  U.  S.  N. 

All  of  the  above  are  members  of  the  National  Advisoiy 
Coinniiltec  for  Aenniautics. 

In  acconlance  with  regulations,  which  have  been  approved 
by  the  President,  additional  members  may  be  added  from  time 
to  time  as  the  work  of  the  eommittw  develops. 

Comprehensive  plans  will  be  formulated  a*!  soon  as  prac- 
ticable, but  it  18  not  planned  to  divart  agencies  ot  military 
valna  to  ths  devetopmient  of  civil  aeronauties  until  after  the 
war. 

LloyH  Ceorpp  on  the  Airplane  Situation 

.Addressing  iitemliers  of  the  American  War  Mission  nnd  his 
I'oUowcrs  amoiif;  the  leaclin^;  representatives  ol  ihr  l!ri[isli 
(rovemment  at  an  historic  Minferenee  held  in  Downiiif;  Street, 
oil  Nov.  20,  on  the  prosnvution  of  the  war.  Premier  Lloyd 
George  emphasixed  the  importance  of  the  Aniericim  ^liiphiiild- 
ing  and  military  programs 

Dealing  with  the  airplane  situation,  the  Premier  said: 
"CimUBand  of  the  air  in  the  battle  line  is  almost  oh  essential 
as  oommand  of  the  sea.  The  people  of  the  United  States  pos- 
sess to  an  nnnaual  degree  the  quabties  of  enterprise  and  diuing 
neeesMiy  to  the  areatioB  of  aneecasful  aviators.  TheAmeriean 
climata  also  lends  itself  to  the  devdopment  of  the  air  aervka, 
beesnse  it  is  clearer  and  more  equable  than  the  dimata  of  the 
British  Isles.  Tliis  is  of  HpM-ial  value,  because  the  train- 
inj;  of  pilots,  the  creation  of  Hying  units  and  the  huildinp  of 
aerodromes  are  as  es.sential  to  the  creaticm  of  an  air  service 
as  the  building;  of  airplanes  themselves." 

Liberty  Enjiiiie  Breaks  Auto  Rrconl 

'Kalph  De  Palnia,  veteran  auto  speed  driver,  made  a  new 
reronl  on  Nov.  Hi.  at  Sliccji'^hcnd  Hay  Speedway,  New  York, 
»  hen  he  drove  a  Packard  car  titted  with  a  Liberty  engine  a 
•listance  of  633.12  miles  in  six  bonis,  brealoBg  the  rceord  for 
that  time. 
» 
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How  to  Pkvpare  for  Ovetwas  Service 

An  Army  (iflirer  innv  on  foreign  duty  has  written  a  letter 
home  siiifgcMtiiig  a  imiiiliiT  of  things  which  should  be  duue 
b<>t'i>n>  enilmrkin;;  and  lii>iii]g  the  mora  importaDt  itans  whiefa 

ishould  Ih-  (•urrie<l  aloiii:- 

His  lirst  siipgesl ii>:i  in  \i,  settle  one's  Imsiiir-- ^  niTairs.  Fol- 
lowiiifT  wliirli  111'  riiuaikh  tliiit  appliciilioii  sliiiuid  he  tiled 
I'lir  the  Soldiers'  and  Sailors'  Iiihiiriiin c  the  study  of  Krcneh 
beiTiiri,  ami  a  i  luckiiii;  aeeoijiit  with  an  KurojMan  house  estaU- 
lislir.l.  A  .  iCi  ii  lilrrsN  should  also  he  listcl  lictVirc  liMMtii:  tins 
eouii;r\  ,  ami  all  r((uii>iiu'iit  shouhl  he  cari  lully  and  eonspicu- 
ously  iiiarkt  ii.    A  tntal  of  25(1  Ih.  may  he  caiiii  j  by  otiieers. 

Ill  \  iew  of  the  priees  of  niuipiiient  ahniad,  it  is  advisjihle 
to  .xecun'  eertain  thinps  before  undertaking  n  trip  overseas. 
Leather,  among  other  thieip;,  ia  expensive  abroad,  but,  strange 
to  relate,  he  stales  that  the  "  Sjuii  Browne"  belts  are  only  $(S 
and  #7  in  Paris.  The  lj«8t  "  trench  "  eoat.H  in  Kiiglaiid  an<l 
Franee,  however,  are  reported  to  cost  $35.  while  whip-roni 
breeches  with  due-skin  knees  avange  t|i6.  la  general,  a  ilolhir 
in  United  States  monej-  reprewnta  &70  fiaacB,  or  4  sbillings, 
8  pcnca.  PiobaUy  Ameriean  tnops  will  b«  paid  ia  French 
Bioney. 

En  route,  eoattaues  the  voyageur,  caps  are  eonveaieat, 
though  not  worn  over  there:  io  fact,  only  eauipuign  bata  and 
flteel  helmets  are  nuthorisseil.    Ptatola  are  kept  much  deaaer 

and  safer  if  \>oxod  for  the  trip. 

A  list  of  the  otlieer's  suggestions  as  to  e«)tii|iiiii  nt  follows: 
Ollieers'  liM-ker  or  tnink  (wardrobe  steamer  trunks  are  hamlyi, 
liaiirl-lpa;,-.  «ilh  toili'l  articles,  trcmli  mirror,  wrist  wateh, 
']ii>cki't  lla.sli-li;;ht,  ihnt,  ulnvl  atui  tinder  lijzliler,  canne<l  wdidi- 

lii'd  alr.ihol,  and  tobiu        I^r  tuo  inotitli.s,  a  slmrl  winter  TOat, 

kni'i-  iaced  waterjiroof  IkhiIs.  hoot  ami  shm'  laces,  lliMi  e  lined 
gloves,  extn»  hat,  shoes  an. I  iii<  ss  oiitlit,  plcnly  of  hamtker- 
<-l!iefs  himI  Hoc'ks,  a  eabic  coile  book,  eolTec  (tea  m  plenlifal), 
I  lioculatc.  siiii|i  ami  iiecl  tablets  or  a  few  eans  of  soup,  faee 
and  iannilr^'  soap,  a  few  books,  plenty  of  United  Slates  stampa, 
a  good  foontaiD  poo,  Uank  totDM  and  atationary  and  a  waab 
baain. 

Lord  Northcliffe  fin  Ain  ruft  Production 

III  an  interview  Loril  N'or'licl  llr  ,  he  will  reliini  Io  llii' 
United  States  ii»  head  of  the  I'lritish  War  Mission  after  the 
Allied  eoiifereiiees  and  trip  to  the  fronts. 

If  the  Rriti^ih  (ioveriinienT  ilesired,  be  aaid  that  he  would 
devote  iiiiieh  of  this  time  to  'm  .|  i  stioD  of  iunraft  produetiOB 
in  the  United  Slates,  and  a<lded : 

**  My  great  fear  is  that  the  Auieri<-aii  output  will  exeeed  the 
pooaibilitiea  of  tniiniiig  officers  and  mecbaniea.  Aznerioans  are 
willing  to  make  any  tr|ie  of  engine  we  adc,  in  addition  to  tlietr 
own  Qbcrty  engine  " 

Aiuiipno)!  li>  Joint  T«H'linira]  Board 
Col.  II.  II.  .\rnold  and  Maj.  Handd  S.  Martin,  Signal  Corps, 
liave  b(i  II  appoiiiteil  iiieiubers  of  the  Joint  Army  and  Navpr 
Tei'linical  Aireratt  Moanl,  in  plaee  of  Brig.  Gen.  B.  H,  Fosloia 

and  MaJ.  Henry  \\'.  Harms.  Sii'iiiil  Corps. 

Ncu  (>eriituii  l{ul)bt'r  Btiinb 
ii.  r.  tit  dispatehes  from  the  tightiug  front  tell  of  a  new 
rubber-based  Iniuneing  bomb  recently  uwd  by  German  aviaton. 
The  bomlw  an-  provided  with  a  ranlient  Imuk  of  leatlier»  rnb- 
ber  and  rope,  which  makca  them  lx»und  upward  into  the  air 
after  itriking  the  ground.  The  apedal  fine  attadied  eawm 
the  bomb  to  Intnt  wken  it  Jiaa  reaebed  the  pinnaele  of  ita 
bound,  aliout  six  feet  in  the  air. 

Hlitts  of  these  aerial  bombs,  whii-h  have  In^en  pi<-ked  up, 
show  that  all  are  provided  with  a  bone  of  syutliutie  rublier 
and  an'  wrapped  arftnnd  and  aionnd  with  rope,  making  them 
resilient. 

The  iHiiubs  .in  ui  lijhied  so  thai  llir  cinl  «il!i  the  rublH'r  pad 
will  strike  the  ^.Toiiml  lirst,  Tlic  i)ii|iac:  vMtii  liic  eiirlh  s«'ts  in 
niotioti  llic  lime  fuse,  uliidi  lic' . cs  tiic  lioiiiii  a  1  raetion  Of 
n  seeond  later  when  llic  imtal*  lias  Uoiiinuii  into  the  air. 

Air  Mail  for  I'.  S.  Tnwps 
Aerial  postal  s«Tvire  Iwlweeii  the  Ameriean  troops  in  France 
and  their  ISritish  and  French  comrades,  with  an  extension  to 
Algeria  and  MorocflOy  is  planned  by  the  municipal  post  autliori- 

ties  at  Lyons. 

A  eoiiimis.sion  has  be<'n  ap]M>inted  to  atndy  the  qumrtion  of 
routes  and  sailing  times  for  the  SNrice. 


Swear  AUegianoe  at  Standard  Plants 

Men  and  woinen  eiuployetl  by  the  Standard  .\i  ro  Corp.  took 
the  oatli  ill  alle-^'iaiicc  to  the  United  States  re<-eiitly. 

Kcali^^iiiL'  that  tin-  various  tires  and  other  destructive  acts 
eoiiiiniileil  l)\  enemy  aliens  eonslitiile  a  dejullv  pen!  to  tiii.s 
eouiilry's  war  preparations.  llarrN  Howera  Mingle,  president 
of  tlie  corporuiion.  lirsi  in.stituled  a  rigid  incpary  into  the  na- 
tionality and  aiiteeedenta  of  every  one  of  his  thousjinds  of  em 
ploye«,  anil  then  onlered  that  e%erj-  man  and  woman  of  thi-m 
slauihl  take  the  oath  of  allegiance.  The  oath  was  administen"<l 
by  a  publie  otlicial,  legally  eiu|>owered  to  do  so,  to  the  oflice 
force  and  e.veeiitives.  .is  well  a»  the  factory  emplojtcs. 

The  Standanl  Aeru  Corp.  ha.s  jii-st  moveil  a  major  portion 
id'  its  help  and  machinery  to  the  new  plan!  at  Kli/4ibeth,  K.  J. 

In  addition  to  the  original  place  which  existed  at  tbe  time 
tbe  purchase  was  made  of  the  original  piopsity  tnm  John 
Stevenson  Car  Works,  a  new  two-olory  airemft  aenwnMy 
building  baa  been  put  up,  running  the  full  length  of  the  diopa; 
barracks  for  the  men  have  been  built,  ready  to  hold  two  hun- 
dred and  fifty  men,  each  separately  in  a  room  provided  with 
•bower  baths,  etc. 

There  is  under  eonstnirtion  an  administration  building  whieh 
will  be  <'ompleted  within  a  month  an*l  whieh  will  house  al! 
otliee  help  and  eoiitain  the  principal  executive  ofliees,  ete. 
W  ilhiii  a  inoiilli  the  iinnii'iise  restiniraiil  and  lunch  room  of  the 
coiiipiihy  will  be  fiiiniine,  where  all  tin'  employes  will  be  fe<i 
f  rom  the  eouipany's  kitelieii 

Coineident  with  the  uiovitif.-  of  the  m.-im  poiiuni  of  the  ojjer- 
ating  for«-es  to  Kli/jibeth,  the  Slamiard  Aero  Corp.  has  tound 
it  neeeHRnry  to  organize  an  additional  company  under  the  name 
of  the  staixlard  Airemft  Corp.  under  tho  lava  of  the  State  of 

New  York. 

On  and  after  Nov.  1,  1M17,  thi>so  two  organizations,  under 
practically  the  same  managrauent,  but  with  their  enlarged  facil- 
ities and  ndooUed  energy,  will  divide  their  aetivities  as  fol- 
lows : 

The  Standanl  AcTO  Corp.  of  New  York,  operating  at  Eliza- 
beth, will  eontinue  as  an  engineering  and  experimental  or- 
ganization, doing  primarily  aircraft  engineering  and  experi- 
mental wodt,  while  The  Standard  Aircraft  Corp.  will  be  the 
productioa  or  manuflusturing  company,  operating  at  flia  Plain- 
field  and  Elisabeth  plants. 

A  nnnber  of  ehaiwes  in  personnel  have  takm  plaee  with  tbe 
new  oqpuitttoi,  wSieh  are  ns  follows: 

CSiSnd  Talbot,  fonnerly  superiutsndent  of  tba  Niaw  Eng> 
land  Wcstitt(^MNiae^  baa  tafcen  ehaige  at'  worics  nuuuger  of  wl 
plants. 

F.  F.  I'ennewill,  fonner'i,  -  iin  rintendent  of  tbe  Standard 
Aero  Corji.,  be<'Oims  trencr.il  m.iiuiger,  and  C.  V,  Bradforif, 
fpriiierly  L'eneral  manager,  iKN  omes  viee-presidenl . 

The  lieadipmrters  and  main  olliees  of  the  company  w  ill  he  at 
Kli/alielh.  Tlic  company  e.\pe<-I,s  to  push  to  the  iitleri.'iost  I's 
work  bv  employing  women  help  as  one  of  the  betit  lueatui  of 
expediting  aireraft  production. 

Air  Minister  for  Great  Britain 

It  is  ri  jiortcil  that  a  hill  f<i!'  the  estaldisltirieiit  of  an  air 
iniaislry  u  ill  he  jnl  n)d»ec<l  in  tiie  Bnti.sli  House  of  Com- 
molls  111  a  li'w  days.  It  will  jirovide  for  lo  orduiaiion  m 
si  \cr.il  hram  lies  of  the  wiirk  of  the  naval  and  ulililAry  air 
-ervieo  and  the  :yr  lioanl.  'I'he  ininlstiy  wiD  aaaume  complete 
control  ot  the  new  arm  gradually. 

.\  central  organization  policy  an<l  a  central  organization 
supply  will  he  eslablisheil.  This  him'au  will  be  given  power 
over  discipline  ami  pay.  l^ord  NorthelilTe  was  offered  tbe 
iiosition  of  tirst  air  nnniMler,  but  derlined.  His  yonnger 
iirwlher,  I/>nl  Holhennert;,  then  accepted  the  post.  I>ord 
Rothermere  is  the  chief  proprietor  of  The  IMljf  Record  and 
Stall  ot  Glasgow  snd  of  the  Leetia  Mereurjf. 

Sweden  to  England  Via  the  Afar 

An  uH-lilp  |i.issen:^i'r-an<l-mail  stTvice  between  Sweden,  Fin- 
Ian. I  ami  Knglaiid  iias  heeti  projected  at  Stockholm,  Sweden, 
according  to  a  special  report  received  by  the  D^ortmcnt  of 
Comnieree,  Washington,  I).  C 

A  Swedish  company  has  heeo  incorporated  w  ith  acapilalixa- 
livu  of  tii53lj,tK>(),  to  org]ini!!e  and  operate  this  line^  aind  it  is 
reported  that  airships  designed  to  carry  six  paasaogeia  and  a 
laige  amount  of  mail  are  under  constraetion. 
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"SOMEWHERE  IN  THE  ROGERS  SHOPS"  where  thousands  of 
wood  parts  for  use  in  Airplane  ■  Construction  are  handled  every  day. 


Lower  Cuts  show  two  methods  of  Measuring  a  Wing  Rib  Cap  Strip, 
the'old  Two  Foot  Rule  way  and  the  modern  Rogers  way  of  Measuring 
with  a  Rogers  Fig.  13  Double  Ended  Limit  Gauge  ground  accurate  to 
.0001  of  an  inch  with  a  tolerance  limit  of  plus  or  minus  1  64".  which  is 
the  accuracy  called  for  on  this  particular  job. 

Rogers  Accuracy  Has  Been  jhe  Foundalion  of  Rogers  Success 

ROGERS  CONSTRUCTION  COMPANY,  AIRCRAFT  PARTS 
THE  JOHN  M.  ROGERS  WORKS,  MEASURING  APPLIANCES 

GLOUCESTER  CITY,  NEW  JERSEY 

uigitiZL  ju^lt; 
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Three  Times  as  Many  Shafts  per  Day  on  the 
No.  4  Universal  Turret  Screw  Machine 

Heretofore  the  best  time  recorded  for  machining  this  pinion  shaft  on  a  turret  lathe  without  a 
carriage  has  been  30  minutes  each  or  20  per  day. 

But  when  transferred  to  the  No.  4  with  its  instantly  changeable  simultaneous  turret-and-carriage 
operation  the  time  was  reduced  to  10  minutes  each  or  60  per  day. 

Such  achievements  are  common  occurrences  where  any  W.  &  S.  machines  are  in  use.  On 
the  3-A  Hollow  Hexagon  Turret  Lathe  Gnome  type  entwine  cylinders — previously  a  J5- 
hour  job— have  been  produced  in  2  hours  and  47  minutes  from  47  lb.  forgings.  Again  on 
the  3-A  a  2l->i"  solenoid  plunger  previously  made  on  engine  lathes  at  the  rate  of  2  per  day 
were  made  in  35  minutes  each.  On  the  2-A  a  17Ji"  cast  iron  sleeve — a  job  they  said  was 
impossible  on  a  turret  lathe — was  made  in  M)  minutes  against  its  previous  time  of  2  hours 
on  an  engine  lathe.  Hundreds  of  other  time-saving  instances  await  the  inquiry  of  those 
interested  in  meeting  emergency  demands  for  record-breaking  quick  production. 

Because  of  their  close  working  and  extraordinary  accuracy  no  less  than  their  unprecedented 
speed  all  W.  &  S.  machines  are  unquestionably  the  most  economical  installation  for  airplane 
plants. 

IngulrlKR  will  Im  proinplly  nnsworpd.  by  mtll  or 

In  iH'PMin.  If  jciu  will  »<'nd  blueprint*  witli 
ruuEli  and  tliilshi.<l  -oimpli's  n>  our  m'ttreal  oin<>'. 

n  hiU  the  V,",  and  %"  diametert 
lire  being  turnrd  and  threaded  bu  the 
hftngon  turret,  the  1",  lij"  and 
1  T/10"  dtamelcrt  are  being  turned 
bur  the  iquare  turn  I  on  the  corritge. 

THE 
WARNER 
&  SWASEY 
COMPANY 

CLEVELAND,  OHIO, 
U.  S.  A. 

TURRET  LATHES— TURRET 
SCREW  MACIIIXES— 
fiR.ISS  liORKlXC 
MACmSE  TOOI^ 

NKW  VOKK  Otnre— Slncer  Bide 
l>eirMl«  onir* — Ford  DIdc. 
Il<»lnn  OIIIco— 01l%'cr  Kids. 
itufTulo  Ofllc»— Iro<|uoU  Bids. 
(  lilinKo  Offlrs  and  Mhonrroom— «18- 
lii'i  WoishlUKtun  Blvd. 

KOKKKiN  .\<iKNTS— ChM.  «"hiirohni  A  Cn..  Ltd..  I<ondnn,  MlrnitRRhuin.  Munch '"Itr.  N«w<.-«»tle-on-T>  tie  nnd  filanKow.  Allied  Machinery  Com- 
[iitny,  l'!>rla  nn<l  Turin.  Vnii  Rlrtucholfii  A  lluuwvnif.  Rollvrduin.  Yiimiktako  &  Co..  Tokin.  Ui-niann  tlrnthom,  .Mydncy  and  Molbourna.  A. 
A»her  Smilh.  Sydney.    A.  It.  Wllllaraa  Machinery  Co..  Ltd.,  Toronto,  SU  John.  \Vlnnl|>?K  "nd  Vanc<>u»er.    Wlllianii)  A  Wilson.  Ltd..  Montreal. 
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An  Aa«»ln  Ktniiilnril  Knctory  nulliliiis  tliiill  fur  Tli<-  CciktuI  Kli'ttrl.'  rnuiiHiny  m  S<'li<Mivi'tnil,v.  N.  V..  In  Ttilrty  Worklng  Daj » 

Austin  Standard  Factory-Buildings 

Can  be  Occupied 
in  30  Working-days 

You  can  move  into  a  new  Austin 
Standard  Factory-Building  in 
thirty  working-days  from  the  day 
you  sign  an  Austin  Thirty-Day 
G tuiraiitced-Dclivery  C ontract. 

This  is  possible  because  the  Austin 
Company — subject  to  prior  sale — actu- 
ally has  all  the  materials  in  stock  ready 
for  immeiiiate  shipment. 

The  General  Klectric  Company,  The 
Daytt)ii  Metal  Products  Company,  the 
I'nitcd  States  Government,  and  many 
others  have  already  taken  advantage  of 
Austin  30-day  Guaranteed-Delivcry  of 
completed  floor-space. 

You  can  close  the  contract  for  which 
you  are  netjotiatinK,  buy  your  machinery 
lor  delivery  at  a  given  date,  and  buy  your 
building  on  the  same  basis:  from  a  cata- 
log, at  a  given  price,  for  guaranteed  de- 
livcrv,  rcadv  for  occupancy  in  thirtv 
working-days. 

W'ritr,  iihxtnr  ttr  \tirr  thr  uffirr  Mcarrst  the  proponr'i  trork. 

The  Austin  Company 

INDUSTRIAL  BUILDERS 
Cleveland,  Ohio 

New  York  Philadelphia  Pittshurfth  Indianapolis 

l.ipurt  Reprewntitilv,'*:  Amrcl<  an  Sievl  MrurX'u..  W<M>lwi>r(hBulIdln||.NrwYark 


On  April  23,  1917.  The  (.tcficr*!  F.lct'.ru  CVmipjny  urjrrd  a> 
BuiMiiK  *<'',  KXI  linear  (rrt  n(  thii  Auiiin  SuniiariJ  No.  ;  HuildiaK 
UK)  trcl  y,ile. 


Buildini!  Sti      of  Thr  (K-nrtal  FJrclric  Cuniiun)  «l  S<lioi«lad)f. 
N-  Y..  nm  Majr  IN.  I-*!?.  ^|  «orkilii|  dayt  after  <la>  nl  .>ratr.  Thr 
Kvcl  it  niorr  than  lialf  up  and  the  nmf  ik  itiitnv  f'4i 


Katervi*  of  Buitdinx  M*  of  The  (froeril  Flcrtric  Company  im  May 
}|,  Ml  »<KkinxHia)<  iftrt  the  ,njrt  I'iiii'hinc  Ihit  huiUlinir  nr 
time  la«l  June  hecKiKht  iit  nrjer*  U**  five  tnore  h«it|jiiiwv  for  the  lamc 
cuilumer.  all  of  nhich  luvc  been  fiiiikhcJ  us  timf  up  akt^  u/  timf 


December  I.  1917 


AVIATION 


625 


SAFE 

BEHIND 


RESfSTAL 


AVIATOR 
GOGGLES 


Strauss  &  Buegeleisen 

37  Warren  Street  New  York  City 


In  addition  to  the  Army  standard  frame 
RESISTAL  is  now  made  in  a  variety  of 
frames  for  aviators'  goggles  and  masks. 


Uigitized  by  Googl 


AVIATION 


In  Ihe  Air  Service 


1 


_      ^_ 

Men  of  Draft  Age  Must  Enlist  Before  December  13 

Tlic  new  -icli-rtivc  draft  rcgiilati. mis  prevent  any  man  fr<>ni  21  to  31  years  old 
cnlistini;  after  Dcccmlier  Irtli.  In  onler  ti>  complete  your  enlistment  (be 
examined,  accepted  and  take  tlie  oath),  you  should  positively  report  to  any 
recruiting  officer  before  December  13th. 
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The  War  Will  Be  Won  In  The/Air 

AEROPLANE 
MOTOR  MECHANICS 

NOW  BEING  TAUGHT  AT  THE 
MICHIGAN  STATE  AUTO  SCHOOL 

A  course  in  Aeronautics  has  been  established,  to  train  mechanicians  for  the  Aviation  Service.  This  will 
include  thorough  instruction  and  practice  in  building,  running,  and  repairing  aeroplane  motors,  repairing  of 
planes  and  other  parts;  lectures  in  the  theory  of  flying,  history  of  aviation,  construction  of  propellers,  fuselage 
work,  including  metal  fittings,  bracing,  and  wiring,  wing  construction,  controls,  landing  gear  and  pontoons 
and  the  care  of  the  entire  machine. 

COMPLETE  EQUIPMENT 

By  special  permission,  the  necessary  equipment  for  thorough  instruction  has  been  secured  from  the  Curtiss 
Aeroplane  Company.  A  Curtiss  expert  will  head  the  faculty.  He  is  an  authority  on  aero-motors  and  aero- 
planes, as  well  as  hydros  and  flying  boats.  He  will  be  assisted  by  a  competent  staff  of  instructors,  who  have 
had  over  eight  years  of  educational  training  along  similar  lines. 


The  Business 
of  the  Future 

The  men  who  become 
trained  aeroplane  motor 
mechanica  now  will  be 
big  men  in  the  aeroplane 
businej  .  Only  a  short 
ime  ago  the  automobile 
buainesa  was  starting.  The 
men  who  got  in  then  are 
now  the  Big  Men.  The 
aeroplane  business  is  in 
its  infancy.  The  war  will 
give  it  a  start.  The  men 
who  train  now  will  be 
Big  Men  too.  The  work 
is  extremely  interesting 
and  will  grow  in  interest 
as  the  business  develops. 
Aeroplanes  and  Seaplanes 
will  be  used  for  every 
purpose.  Trained  aero- 
motor  mechanics  will  al- 
ways be  in  big  demand. 


Trained  Aero  Men  Serve 
Their  Country  Best 


THE  C  I  R  T  I  S  S  A  F.  R  O  P  I.  A  N  F.  CO. 
Aeropluncs,  ilydroucroplune*.  Fly- 
Inft  BoatB.  Avronuutlcal  Motors. 

BUFFALO,  t.  S.  A. 

September  17.  1917. 

Mr.  A.  G.  Zellrr. 

Michigan  Stale  Auto  School.  Drtroit.  Mich. 

Dear  Mr.  ZeUer:— 

In  iiccordanoc  with  our  roovrmtinn  I  haw  a»kril  the  Sain  Ueiwrt- 
meni  tu  send  yuu  a  coUectlun  o(  motui  and  ic«i(>l;ine  part*  which  vi»i  c^in 
u*e  in  connection  with  your  ueropliine  mrchanica'  school.  You  will  find, 
I  think,  a  miffirient  number  of  paru  m  that  you  irill  have  no  difficulty  in 
explaining  to  your  students  the  general  principles  of  construction  and 
otteralion. 

Theur  models,  tojelher  with  the  literature  which  you  now  have 
will.  I  l>clirve,  fumisit  a  valunhle  hackicround  upon  which  your  new  school 
work  can  be  Uased.  Tltcrc  is  golnr  to  be  a  big  demand  for  good  aeroplane 
mechanics  and  for  that  rrasun  we  believe  that  your  activity  along  this 
liiw  is  very  timely  and  commendable. 

Your*  ver>'  tnily. 

THE  CL  RTISS  AF.ROPLANF.  CO. 
F.  L.  Faurote,  .Advertising  Manager. 


Get  Into  This  New 
Industry  Now 

To  those  men  who  have 
the  forethought  to  get 
into  aviation  work  now, 
the  coming  years  will  be 
a  period  of  glorious 
achievement.  progress 
crowned  by  success,  arvd 
the  materiil  rewards  that 
go  with  success. 

Glenn  Curtiss.  Orville 
Wright,  the  pioneers  in 
f1>'ing — the  men  who  had 
the  remarkable  insight 
and  genius  to  perfect  a 
heavier  -  than  -  air  flying 
machine,  are  now  the 
honored  leaders  in  this 
new  industry  which  seems 
to  have  sprung  up  over 
night.  Within  five  years 
after  the  conclusion  of  the 
war.  the  aeroplane  will  be 
as  firmly  established  as  the 
automobile  is  today. 

Students  may  enter  our 
classes  at  any  time.  Write 
for  further  information, 
or  come  right  to  Detroit 
and  start  at  once. 


MICHIGAN  STATE  AUTO  SCHOOL 

AUTOMOBILES-TRUCKS-TRACTORS-AEROPLANES 

The  "Old  Reliable"  School  A.  G.  Zell«r,  President 

1772  Auto  Bldg.,  687-691  Woodward  Ave.,  Detroit,  Mich.,  U.  S.  A. 
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Model  T.  T.,  90  h.  p.  Training  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

Lincoln  Highway  NewarK,  N.  J. 

Naar  Pauaic  RlTcr  Talcphona  Market  9096 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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TllOMAS-MoPS'E   AlPCPATT  CoRPOKiA-nON 


1TWACA  .  N.V.  U.ff.A. 


Contraetora  to  U.  S.  Government 


_  •a* 


Aeroplane  Company 


J 


amaica  Plain 


Boston 


9Xe 

Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices  60d-609-610  Singer 
Building,  149  Broadway,  New  York  City. 
Telephones  6710-6711  Cortlandt. 

Lanzius  Aircraft  Company 
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a  counterbalanced  aviation 

crankshaft 


one  of  the  1  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  cind  eliminates  bearing  pressure 

We  have  ahipped  55,518  Counterbalance^  Crank*ha/t»  to  October  31,  1917 

THE  PARK  DROP  FORGE  CO.      CLEVELAND,  OHIO 


Aluminum  Company  of  America 

[PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Office,  2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


Branch  Offices : 

Boston  131  State  Street 

Chicago  1500  WeBtminater  Building 

Cleveland  950  Leader-News  Building 

Detroit.  1512  Ford  Building 

Kansas  City  308  R.  A.  Long  Building 

Los  Angeles  (Pierson,  Roeding  &  Co.,  Agents) 

494  Pacific  Electric  Building 


New  York  120  Broadway 

Philadelphia  1216-1218  Widencr  Building 

Rochester  1112  Granite  Building 

San  Francisco  (Pierson,  Roeding  &  Co.,  Agents) 

731  Rialto  Building 
Seattle  (Pierson,  Roeding  &  Co.,  Agents) 

523  Colraan  Building 
Washington. .  .509  Metropolitan  Bank  Building 


Send  inquiries  regarding  aluminum  in  any  form  to  nearest  Branch  Office,or  to  General  Sales  Office 
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The  Taft-Peirce  plaiU  is  one  of  the  oldest  and  the  most  ex- 
tensive "contract-shops"  in  the  United  States.  It  has  been 
identified  with  the  evolution  and  initial  production  of  many 
mechanical  developments,  each  marking  a  new  era  in  the  sphere 
of  human  progress — such  as  the  sewing  machine,  the  typcscttinK 
machine,  the  tyi)ewriler,  the  adding  machine,  the  motorcycle  and 
the  automobile. 

Today  it  is  the  largest  and  best  equipped  organization  of  its 
class  in  this  countr>'  for  work  of  the  character  necessary  in  the 


development  of  aeronautical  engines,  light  machinery  parts  and 
special  tools. 

The  advantage  of  such  experience  is  at  the  command  of  con- 
cerns whose  present  production  might  be  materially  improved 
or  increased  by  proper  co-ordination. 


2003 


CRANKSHAFTS,  Etc.,  Will  Be  Put  in  Running 

Bal  ance  in  My  Recently  Organized 

J^atoratory  of  j^^ynamic  Jj^alance 


Centrally  Located  in  This  City 


All  work  guaranteed  and  done  an  my  latest  Balancing  Apparatus.  It  appears  that 
a  great  deal  of  misinformation  is  now  being  circulated  with  respect  to  the  would-be 
simplicity  with  which,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self-appointed  experts.  Let  me  have  a  shaft  balanced  in  this  manner  and  I  will 
explain  the  correct  way  of  balancing  such  a  shaft. 


L 


N.  W.   AKIMOFF,   Builder  of  Dynamic  Balancing  Machinery 
Office:  HARRISON  BUILDING,  PHILADELPHIA 
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Usco" 
Number  72 

THE  STANDARD 

Kjt£  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC, 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT,  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 
Withstands  All  Weather 

Conditions 
AND  Ages  Well 


MADE  BT  THE 

woRijys  largest  rubber  company 

United  States  Rubber  Company 

NEW  YORK 


[P[H3(0)[P1LL[E[K^: 


^PECIAI.I.VdrsiKned 
. ^  and  constructed  to 
meet  the  requirements 
of   your   power  plant. 

Duplicate  the  propeller  that 
gfves  jm  dw  belt  lonhk 
Saad  n  your  blulM  ■ad 
m  will  dnplicat«  them. 


Inquiriss  SelieiUd 


HARRIMAN  AIRCRAFT  MOTORS  CO. 

SOUTH  tuumumnvf,  oonn. 


Castings 

Almninum,  Bronze,  Bra»» 
Etc. 


Contractors  to 
large  ahip  and 
engine  builders 

Quick  DeUoeriea 


J.  J.  MYERS 

Successor  to  Hyne*  A  Myers 
458  EAST  TENTH  STREET 
NEW  YORK 
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TURNBUCKLES 


of  tbm 


Highest  Quality 

Bolts  and  Nuts 

to  Satisfy  the  Most 
Exacting  Requirements 

Standard  Screw  Co. 

(of  Pcnn«ylvani») 

CORRY.  PA. 
New  York  Office:  Wool  worth  Building 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 

in  conformity  with  the  standards 
adopted  by  the  International 
Standardization  Committee. 

ERIE  STANDARD 

Guarantees  Perfect  Workmanship 

ERIE  SPECIALTY  COMPANY 

Office*:  25  PINE  STREET,  New  York 
Fictory:  Eri«.  Pcnn>)rlviiiii. 
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OUR  fORCINCS  HAVE  BEEN  TEnU)  IN  mil 


V^^iiiost  complete 
equipment  in 
America  for  the  manu- 
facture of  parts  for 
[  N  4  types  of  air- 
planes. 

I'"or  thr«e  years  we  have 
made  i>arts  for  the  \nrg- 
est  air|)latie   builders  on 
the  Western  Continent. 
Foiir.iNo 

M.\rHlMNO 

roi.isiiiNu 


BARCALO  MANUFACTURING  CO. 

BUFFALO,  N.Y. 


J 
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IT  PAYS  TO 
CONCENTRATE 
YOUR  PURCHAS 


IN  Tins  i.'no-pAaii  (p  .1-    /.V.)  cataiak;  ui-.  snow 

A  COMPLF.TF.  LL\'r.  O/- 

SMALL  TOOLS 
GENERAL  HARDWARE 
AND  SUPPLIES 

It  is  full  of  items  requisitioned  every  day  in  every  large  factory, 
many  of  whieh  are  sotnetinies  diflTicult  to  locate. 

If  you  appreciate  tlie  advantages  of  concentrating  your  purchases 
in  this  line  you  should  write  today  for  a  copy  of  this  catalog. 
I  Mease  mention  catalog  No.  io6. 


Hammacher.Schlemmer  &Oo. 


NEW  YORK,  SINCE  1848 


Fourth  Avenue  and  13th  Street 


MICHIGAN 
AIRCRAFT  COMPANY 

Builders  of  All  Types  of  Land  and  Water 
Machines  for  Military  and 
sporting  purposes. 

Complete  machines  as  well  as  pon- 
toons, flying  boat  UulL),  wings  and 
controlling  surfaces  built  to  order. 

Manufacturers  of  aeronautical  acces- 
sories and  safety  dual  control  steering 
apparatus    for    training  machines. 


Grand 
Rapids 


Michigan 


Blackhawk 

Airplane 
Company 


Manufacturers  of  Airplanes 
and  Airplane  Parts 


DAVENPORT,  IOWA 
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NEa.U.S.  MT.OFr. 


Craftsman  Quality 
For  Airplane  Upholstery 

Apjiiovci!  b)  L  :ivlc  Suin  aii'l  Iwing  used  on  thousands 
of  his  war  machines. 

Other  Suitable  Qualities  Furnished 

Fainikoid  meets  every  requirement  of  Rcauty,  Serv- 
ice and  Ecotiotm. 

It  is  water,  grease,  stain  proof  and  washable— 
PromptlX  available  in  any  quanthy. 


Ltt  Us  Send  Samples  and  Quote  Prices 

DU  PONT  FAMIIKOID  CO.,  Inc. 

Wilmiiigton,  Det.  Toronto,  Onada. 


WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUAUTY  AND  EFFICIENCY 


^  Du  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increaaed 
rfmfiwh  of  the  airphiie  indottiy. 

^  Du  Pont  technical  skill  and  experience  will 

iasurr  strict  niri  I  ri  teria.iDj  ot  the  quality  that  has 

made  DU  PONT  DOPE  the  staiuURi  for  aiipbiie 
surfaces. 


Dn  Pout  Chemical  Works 


E.  t  Ai  Paat  da 


Now  York 


Aeroplane 

Lumber 
Specialists 

Alaska  Spruce 

Black  Walnut 

Tough  White  Ash 


CHETHAM  LUMBER  CO.,h& 

IS  WiUUon  Stra«t 


Nmr  York 


Factors  of  Safety 

11w»  OmmI  h  Aenpiia*  CMMttwtita 

NON-INFLAMMABLE 

Celhilooe  AceUte  Ba«e 

Celiislion  eioin  lannslms 

SAnrr  rAcrom 


NON-INFLAMMABLE 

(BMSiHietS^FIlillli 


MA.NUIACTLIRED  BY 


Chemical  Products  Company 

93  Broad  Stre«t  Boston,  U.  S.  A. 

r  ef  Ca^u  A^fm  mmk  IS  fm 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  service — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the 

^idim  Motocycle 

WiUi  Pouierplus  Motor 

Greatest  Btrcnrth,  endurance,  speed,  power,  acccaaibility, 
and  all-round  dependability. 

We  will  be  pleased  to  arrange  demonstrations  of  all  Indian 
model*  for  interested  military  ofTicials. 

JUmttraUd  Indian  CauUot  and  dktr  dt- 
icnpiin  ItUraturt  ttnl  anymktrt  on  re^td 

HENDEE  MANUFACTURING  COMPANY 

(Larmi*  Uolorcy€U  Uamu/iuinrwM  in  Uu  World)) 
tBt  STATE  ST.  SPRINGFIELD.  MASSACHUSETTS 


Vjil*  Trlpka 
Bl.>ck  imtat 
Molar* 

Yale  Hoists  the  Friend  of  Labor 

No  better  mcthnd  for  liicr««alnit  the  productlro  *ncl*ncT 
of  hichly  paid  labnr  can  h*  founil  than  the  um  of  tha  Tale 
Triplex  niork  (u  rurllliate  the  raplil.  aafe  and  economlcai 
handling  of  tonkin 

Tha  Yale  Triplex  OltMrk  alMo  lncr«aiie)i  output  hy  cuttlns 
down  nDti-prnducllv*  ilnir  of  marhlnen  Koush  material  U 
quickly  aet  and  Aniahad  product  aafely  and  •ipevlltloitaly 
removed. 

The  Yale  Triplex   Klork   la  adaplabi*  lo  every  loduatrr 
where  the  effli-lent  handlinc  of  loada  la  a  factor.     Mad*  la 
capacltlea   H-ton  to  40  lona— each  block  la  teated  to 
pounuB  for  e^eh  rated  ton. 

ror  tale  »tf  Mat^tmrrf  Sufptt  Uonut 
Put  your  holatint  problem*  up  lo  u*. 

A.SK  FOn  .VEW  CATALOG. 
Fur  factory  locking  cqulpmeDl  uae  a  Yale 
Ma*t«r-ki'r  !*>->irin.  wni*  u«  tot  parllealan. 

The  Yale  &  Towne  Mfg.  Co. 

t  Eaal  40th  StrMt  Nm  York  Oty 


"THE  TANDEM  BIPLANE'' 


INHERENT  LONGI- 
TUDINAL STABILin 


Richardson  Aeroplane  Corporation,  Inc. 


New  Orleans,  La. 


Heavy  Elastic  Aviation  Cord 

We  manufacture  a  full  and  complete 
line  of  heavy  elastic  aviation  cord. 
We  are  the  originator*  and  the 
largest  manufacturers  in  the  world 
of  neavy  elastic  cord. 


J.  W.  WOOD  ELASTIC  WEB  CO. 

STOUCHTON.  MASS. 
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"Hexo"  Aero 
RADIATORS 


The  only 
core  that 
will  stand 
severe 
landing 
ahoclu. 

No  sharp 

comers 

to  cry*" 

tallize 

throu|;h 

vibration. 


The  only 
core  that 
can  be  so 
bent 
without 
injiiry  to 
the  metal 
or  soldered 
iointa. 


•Fll5XO"-PATENTED 


FLEXO  MANUFACTURING  CO. 


ISIt-mo  E.  Itlh  STRRRT 


LOS  AHOKLMB,  OAL. 


FUEL  LEVEL 
GAGES 


This  cut  shows  our 
Model  51  Gage 
which  is  standard  on 
practically  all  type 
of  military  training 
machines. 

Other  types  of  gages 
in  large  quantities 
are  "  doing  their 
bit  "  as  part  of  the 
equipment  of  Eng- 
1  i  s  h  Government 
Warplanes. 

SPECIAL  TYPES  DEKICiNED 
FOR  YOCR  EHPECIAL  NEEDS. 


BOSTON  AUTO  GAGE  CO. 

8  WALTHAM  STREET,       BOSTON,  MASS. 


ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation necessary   for   a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machinea. 

Our  engineering  department  is  at  your 
service. 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  designers 
of 

AERO 
RADIATORS 
INTAKE 

and 

EXHAUST  PIPES 


H.  W.  MEYER 
245  W.  SSth  St. 
N«w  York 
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No.  2B  PLAIN  MILLER 

Single    Pulley  Drive 

12  cfaanir*  lo  ipindle  apmii         No,  9  taper  in  ipindle. 
6  chance*  to  e»rk  apinfllT  (iwcd       Table  8)  a  }7  ' 

Hardeoe«t  machiiir  atee)  scan  throughout  inaure 

maKimum  drivinft  power  at  all  •p«rd«. 
Wa  ako  build  IMivrtuI  Milieu.  Dividinf  Head«. 
Vcrttcal  Attachmrnta  and  Vtaea, 

l«Vi(c/*r  Cliculti 

THE  FOX  MACHINE  COMPANY 

1810  W.  CavBon  St.,  Jackson,  Mich. 
Formerly  of  Grand  RapiJa,  Mich. 


"DALTON  SIX" 

In  the  Manufacture 
of  Aeroplanes  or  the 
many  small  parts 
comprising  a  Unit 

"Dalton  Six" 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  Ane  instruments 
for  aeroplanes  now 
has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co..  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


irS  MEETING  THE  AEROPLANE 
PROPELLER  PROBLEM 

Kvcrywher*.  IlinniKliout  lin'  allii'il  natlfiio.  \\f  l>.-flau<i-  No.  613 
.VoropUtii-  l>ri>|H'lli'r  Turiilnj;  Ijiilie  U  iium-iIuk  Ibo  .VeroplatM' 
pnilicllfT  pri.bl.-4u.    liiKialliitlijnn  by  the  riiltttf  Stati'»  Govi-ni- 


prartlcBl  auil 


mcut.  Loclaiiil,  nn<l  l>-ii<lltiu  ni-rnplane  pn>p<'IIrr  mnnurn 
Htaod  lu  piidor»>'  ihU  inni'hliif  an  iup  nuwt  prartlc 
M'unvmU'Bl  liiflbud  In  um<  t<Mla>'. 

DEFIANCE  AEROPLANE  PROPELLER 
TURNING  LATHE 

l»  a  tilgh  i>r«<luctlvi<  iriu<'hiii. .  ;,n:l  w  ill  keep  par*  with  present 
liay  reijulreinffilB  cllhcr  in  mitput,  ao'urMiry.  or  production  <o«l 
lilach  mathlno  In  o|K<ratlon  takra  the  place  of  iflKht  to  ten  akUleO 
w<>rkiiii?n  With  nnr  man  <>|i<'ratlna  a  numlwr  of  niachlnea  the 
waee  li«m  la  cut  to  little  or  no  ronaldrrailon.  all  of  uhlrh  la 
ailUpd  to  proilt*.  ThiB  machine  will  turn  aeroplane  propeller 
liladPB  i,(  any  >izr—  to  any  mIiuik-  or  pitch — and  leavea  but  the 
nnal  nniahlne  to  be  dune  by  hand.  It  will  dupllcala  atrula,  aa 
w«>ll  an  propellera,  of  Irregular  shape  to  oxndnciHL 


In  llluntrnlttl  nifl  ilt nrriitl iir  linular  «r 
Ihlx  mm  liiiii    ,<  ill  >M    mnilril  <,n  tc';uf>l 

THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE.  OHIO.  U.  S.  A. 

SEW  YORK  CITY  LONDON.  ENGLAND 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  tha 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,  34  Commerce  St,liy. 


)OgIe 
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^THE.^     AEROPLANE  FIR 


^^^^^^ 


WE  UAVE  SUPPLIED  A  LARGE  Ql  ANTITY  OF 
DOUGLAS  FIR  FOR  AEROPLANE  PURPOSES. 

IF*  hov€  oa  iumd  at  i^OUGUKEEI'SiE  a  UmUed  amount 
•/  SfLFSA  SPJWCV  hr  quid 


A.  C.  DUTTON  LUMBER  CORPORATION 

MUU  Canaral  Smlat  Dapartmmnt  Wharoaw,  Warthoaam* 

SOUTH  BEffD.  WASH.  SPRINGFIELD,  MASS.  and  Storage  Yard* 

TACOMA.  WASH.  POUGHK.EEPSIE,  N.  Y. 


ACIERAL  METAL 

Light  as  Aluminum  Strong  as  Steel 

Noli-corrMtv«  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt  Delioariei 

AC1£{RAL  CO.  OF  AMERICA 

NEW  YORK  CITY  NEWAME!  N.  J. 


I'QXBORO 


QUALITT  msnUMENTS  FOR  AIRPLANES 

Airspeed  Indicator  or  Buoyancy  Meter         Indicating  Dial  Type  Thermometer 
Gasoline  Levd  Indicator  for  circulating  oil  and  water 

OIL  munttiTRE  n.4t'or:  aik  PKEssrRR  cAroB 

Thf  Foxhoro  line  also  induiics  tiiauy  difierent  lyfcs  of  indicatini/  and  rccordintj 
gauget  and  Ihermtituetert  dttigned '  for  aU  sorlt  of  conditions  end  pttrfose*. 

THE  FOXBORO  CO.,  Inc.,  rOXBORO,  MASS..  U.S.A. 

Xew  Vokk  Ciiit.\r«  I'lmnUKCH  Piiilaiiclpiiia  St.  IjOI-is 

San  FRANdsto  Bikmincham,  Alabama  Peacock  Bros.,  Montsical 


McADAMITE-ALUMINUM  COMPANY 

jjHjrj^         57-83  Isabella  Ave.  DETROIT,  MICH. 

Highest-Grade— Strongest 

ALUMINUM  CASTINGS 


•««B»*''       T«ttiU  ■ticBidi          44.250  lbs  sq.  In  LARGE  CAPACITY 

COaipffCMMO                       126.000  4  ^rrp 

Transverse                      87.200   "     "     "  rl^AIN  1 

Torsion                                 6*,300    "      "      "  ^  . 

Fu'iii-f:  Print                  '01'^  O'grers  F  Oiiick  Deliveries  Guaranteed 
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SOMEWHERE  IN  AMERICA 

At  Any  Aviation  Camp 
You  Will  Find  the 

Christensen  Self  Starter 

DOING  ITS  BIT 

Starting  Aeroplane  Motors 
by  the  Mere  Touch  of 
a  Button 


It  has  never  shirked  but 
-  is  always  ready  and  reliable 

WRITE  TO 

The  Christensen  Engineering  Co. 

MilwaukM,  Wisconsin 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SELF-LUMINOUS 
REQUIRES  NO 
MAINTENANCE  OVER 
A  PERIOD  OF 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 
POWDERED  FORM 
OR  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

UAOBINK  OCN.  PISTOL  AND  RITLB 
SIGHTS;  BANOm  »CALXS,  AUTOMATIO 
TKLXFBOXKS:  WIREI.E88  AFPARATCB; 
NATIOATINO  INn'RlMKNTH  OF  AI.I.  FLT- 
n*0  AND  SAILXNO  CRAfT:  DBCK  CLOCUt 
WKIR'.  STOP  AND  POCKKT  WATOHHi 
naifAU;   PLOTriNO   BOARDS:  KTC. 


Radium  Luminous  Material  Corporation 

Fifty  Fits  Liberty  Street  New  York  Gty 


PHOTO<iRAPH1C  TBSTING   DKPABTMBNT  OP 
CAMKRA8 

THE  BROCK 
AUTOMATIC  CAMERAS 

are  the  only  cameras  that  make'Rood  negatives 
with  shutter  speeds  of  i/iooth  of  a  second  or 
less  at  speeds  of  over  loo  miles  per  hour. 

ARTHUR  BROCK,  JR. 

OFFICE-  Sll  Bullitt  Roilding,  131  South  Fourth  Sireef 
FACTORY-533  North  Eleventh  Slrpet 

PHILADELPHIA,  PA. 

Scientific  Inttruments,  Tools,  Die*,  Jigs  and  Fixturea 

ntcterjr  orcuplfa  tl.MO  Miumre  fee*  ot  floor  •!>■<-<• 
Her«w  Maclilne  Caparltj  up  to  tVi  Inrbn 


WESTMOORE 
SPLITLESS 
PROPELLER 


(Patent  Pendinc) 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

QUANTITY  PRODUCTION 

WRITE  FOR  INFORMATION 

Addras  Aircrafl  Deparlmtnt 

WEST  WOODWORKING  C0MP.\NY 
308-324  N.  Ada  Street  Chicago 

CabU  addras  "SWESCO' 

Cabinet  makers  with  over  thirty  years'  succeiafiil 
business  l>ehind  them 


uiyiuzeu  Dy  vjOO^lt 

i 
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STIMPSON 


dtOMMETS 


BRASS-WHITE  METAL-COPPER 


SHEET 


WASHERS 

METAL 


SPECIALTIES 


^^'(^FiUNKUN  itVENUE  MADE  TO  ORDER  BROOKLTN.  NEW-YORK 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

tMBMadmqr.  BqultahkBuIldtaiff  if  Qumb  Amm  ChmlMn,  WwlmlMtar.  8.  W. 

Government  Contracton  Consulting  Elngineera 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

and  Builders  of  Military  and  Naval 
AIRCRAFT 


DEWEY  AEROPLANE  COMPANY 

BUILDERS  OF 

Military  Tractors  and  Exhibition  Looping  Machines 


DELIVERIES  UPON  SHORT  NOTICE 


Special  met  iianical  course  valuahU'  for  the  student 
that  wishes  to  learn  merh.inical  construction  of 
airplaioes  and  motors.  Position  in  factory  guar- 
anteed after  ooropleting  the  mechanical  course. 

WRITE  TODAY    FOR  PARTICULARS 


The  art  of  Rying  taught  by  licenced  instructors  in 
military  tractors  using  dcp  control  only.  Flying 
field  3  miles  x  I  mile.  Level  as  a  floor.  Can  fly 
the  year  round.  Living  conditions  very  normal. 


DEW£Y  AEROPLANE  COMPANY,  Dewey,  Okbu 


DROP  FORCINGS 

I 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

BSrABLOHBD  tt  YEARS 
lOM  WB8T  liach  STKEBT,  CHICAGO,  ILL. 
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Mattison  Machine  Works 

Automatic  Machinery 

for  making 

Propeller  Blades,  Struts,  Etc. 

Write  for  full  particulars 
863  FIFTH  STRLET 

Beloit,  Wisconsin,  U.  S.  A. 


PROPELLERS 


WA  DOYLE 
TRENTON  NJ 


Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

Prompt  Delivery 
THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 

Factories:  MIDDLETOWN  CONNECTICUT 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 


AEROPLANE 
RIMS  and  WHEELS 


Made  by  the  oldest  and  best  known 
steel  rim  and  wire  wheel  makers  in 
America. 

Quotations  gladly  furnished. 
The  MOTT  WHEEL  WORKS 

Utica.  N.  Y. 


Automotive 
Engineering  Company 

CONSULTING  AERONAUTICAL  ENGINEERS 

AEROPLANE  and  MOTOR 
DESIGN  and  DEVELOPMENT 

AIRCRAFT  FACTORY  LAYOUT 
ECONOMIC  PRODUCTION  PROCESSES 
120  S.  State  Street  Chicago,  Dlinois 


AIR-SCREWS 

PROVEN  PROFICIENCY 

D€*ailtd  (V^moMra  upon  r«v««n 

BUFFALO  AEROPLANE  CORP. 

BUFFALO,  N.  Y.  U.  S.  A. 

C«W«  AJJrm,  "BVFFAI/tty 


Tt».  -  n 
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PASCO 

Wire  Wheels  For 
AIRPLANES 

USKU  ON  THK  UKST 

ORDERS    NOW    BEIN(;    TAKEN  FOR 
PROMPT  DEL1\ERFES 

WRITE  FOR  PKlCr.S 

National    Wire    Wheel    Works,  Inc. 

Genf.va,  New  York 


U.  S.  and  Foreign  Governments 
Approve  The  ** Perfect  Starter" 

This  is  a  comprcssttl  air  starter  convertible  to  an  air  com- 
prrssor  for  storinR  thr  air  for  its  own  energy.  It  has  ample 
|)ower  and  speed  for  magneto  starting. 

Model  C— For  signing  ensiim  up 
lu2ju  H.I'.:  wriKiM39lbs.  andctmi- 
plrte  for  slncic  cn(rlnc  installnt'nn 
TO  Ihft,.  for  iw'in  ciiRincs  110  lb«. 
Model  D— For  ktartine  enKinn  up 
10  IniiH-f'.:  w'  iKhs34  ItM.andcom- 
pirlo  for  smRir  rnKine  inKtnUntian 
58  lb*.,  (or  twin  eiigmcs 96  lb&. 

Write  for  BoohUt 

THE  MOTOR.COMPRESSOR  CO. 
Nfwark,  New  JrrMjr,  U.  S.  A. 

I-UM  C 


PONTOONS 

and 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Wood  Working 
Machinery 


ADAPTED  FOR 


Aeroplane  Builders 


The 


DUtrlbuton  of 


Line 


MACHINERY  MERCHANTS 

IfU  i>r[H<r.llri| 

50  Chrnrch  Street     New  York 


DON'T  SCRAP  ALUMINUM  PARTS 


Save  them  with 

SO-LUMINUM 

new  great  "J  in  1 "  brazing, 
welding  and  soldering  com- 
pound, stronger  than  aluminum 
or  its  alloys.  A  perfect  substi- 
tute for  acetylene  welding  in 
one-quarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flux.  Booklet  on  request. 
Sample  bar.  tl.<X)'  Gsed  by  thp 
CnUed  8tnl<>«  \  rmy  and  Navy  nulo 
and  avro.  rompaDlea.  and  lodorsed 
bjr   the   nntluli   Munltlonii  Itoanl. 

n-llMIIUM  Ufa  4  EI8.  CO.,  lit. 
1MB  2t  1790  Iriitnr     In  Tirt  CII7 


American  Automotive  Company 

Manufacturer  a 

Aeroplanes  and  Hydro-Aeroplanes 

FOURTH  AND  WATER  STREETS 
GLOUCESTER,  N.  J. 
Request  catalogs  and  prices  from  all 
manufacturers  in  regard  to  parts  that 
will  meet  U.  S.  Govt,  requirements. 


Cellulose  Acetate  Dope 
No.  101 

Approved  by  I'.  S.  Cjo\  crnmcnt 


:Mfpd.  by: 


PERRY- AUSTEN  MFG.  CO. 

Grasmere,  Staten  Island,  New  York,  U.  S.  A. 

Po»t  Oflfice.  ROSEBANK.  N.  Y. 


Manufacturers  Acetate  and  Nitrate  Dopes 


The  Beam  Airplane  Company 

(CNCORrORATKD) 

Atinounce  that  they  arc  in  a  position  to  accept  a 
few  students  in  their  Aviation  School. 

CURTISS  md  EUROPEAN  MOTORS 
TRACTOR  and  PUSHER  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  and  LIVING  EXPENSES  REASONABLE 
NO  CHARGE  FOR  nRE.AKAGE 

Corra^pondence  InvUad 

THE  BEAM  AIRPLANE  COMPANY 

CKUKA  OHIO 


Google 
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CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS 


JIGS 
TOOLS 
DIES 


WE  realize  in  air  or  al  sea  there  should  be  no 
fmiUy  auteriaL    All  machine  p*rte  must  be 
nade  right  mad  perfonn  fheir  ftmetfaos  properly, 
hence  we  have  equipprii  o-,ir  new  jilant  tti  turn  out  work 
of  the  highest  quality.    We  o&tt  our  facilities  to  you 
lod  tntt  we  me^  be  of  lervicc; 

H^itt  ymt  gkt  us  a  iruilf 

Lansing  Stampings  tool  Co. 

LAN'sfNC,  Michigan 


BALL  AND  ROLLER  BEARINGS 

ALL  TYPES 


SOLE  DlSlfUPi  rrops  rnH  mt  l.niitd  STATE  Of 

ilK  BOWDEN  PAI£NI  WIKE  MECHANISII 

The  Perfect  Device  for  Controls  on 

AIRCRAFT 

and  AU  Motor  Propelled  Vehicle* 

THE  GWILLIAM  COMPANY 

ENGINEERS 

MECI )  A  M V  \ L.  SPECIALnE-S 

2S3  W.  SSth  St.  (at  Broadway),  New  York,  U.  S.  A 


.  ROEBUNG 
AIRCRAIT  WIRE- 
STKAiSD  AND 
COKD 


THIMBLES 
A.ND  FERKLLES 
MAOK  try 


John  A.  RMbling's  Soitt  Cimpany 
TnnrvoK,  mew  ^iiiumt,  v.m.  a, 


Oil  Proof — Gasoline  Proof 
Water  Proof 
VELLUMOID  GASKETS 
Tottjsfc— Comprassi6le^FI«n&l0 

If  you  are  not  familiar  with  Vellu- 
moid  have  us  send  you  samples — 
either  sheet  or  gaskets  cut  as  per  your 

blue  prims. 

Expvt  Gasket  Cutting  departmenl.    Quick  service 

Fibre  Finithing  Co.«  27  State  St.,  Boston 


WOOD  WORKING  MACHINERY 

SPECIALLY  ADAPTED 

FOR 

Aeroplane  Factories 


OLNEY  &  WARRIN 

'■■g^m  406-412  BMone  Stmt 

mim^     Tel.  Spriaf  442S      NEW  YOKK.  N.  V. 


METAL  HOSE 

For  every  Airplane  Requirement 


WriU  for  specifiadkua  and  prim 

PENNSYLVANU  REXIBLE  METALLIC 
TUBING  COMPANY 

Broad  and  Race  St«.,  Philadelphia 
Haw  York         BMtMi  Chicac*  D^oik  CImUnd 


VENEERED  PANELS 


FOR- 


AIRPLANE  and  HYDROPLANE 
CONSTRUCTION 

Smmph*  ChtmicaRy  Tr*attd  Which 

WATERPROOFNESS 


NEW  JERSEY  VENEER  CO., 


N.J. 


LEYGRAND&CO. 

120  Broadway,  New  York 

MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 
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DucMnberg  Motors  Corporation  designs  and  builds 
high  speed,  high  powered  motors  for  Automobiles, 
Motor  BoaU  and  Aeroplanes.     Write  for  fuU  details. 

DUESENBERG  MOTORS  CORPORATION,  120  Braadwiy,  New  York 


AEROPLANE  MOTORS 


are  correctly  designed  with  the  highest 
quality  materials  and  workmanship. 

Write  for  catalog  of  6  and  12  cylinder  models. 

WISCONSIN  MOTOR  MFG.  CO. 

Station  A.   Dtpt.  iSS.    Mllwuukrc,  WU.,  U-  S.  A. 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 

SOEHLER  DIE-CASTIMG  Ca 

wuTtm  rtjufT    BROOKLYN.  N.Y.  ^n.  jmn  ruun 

tou:do.ohio.  Newark,  n.j. 

Bnm  A  Bnnm  Abtmimm  md  wKiU  tiMal  AlUy 


Aviation  Service 

PRATT  INSTITUTE 

Ryerson  Street  Brooklyn,  New  York 

will  instruct  candidates  in  the  Princi- 
ples and  Practice  of  Gasoline  Eng^inc 
Operation,  to  prepare  for  admission  to 
Government  Aviation  Schools.  Even- 
ing and  day  classes. 

APPLY  AT  ONCE  FOR  INFORMATION 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forging  in  diet 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
ing* of  high  and  low  carbon  O.H.  or  alloy  steels. 

We  have  furnished  cylinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

AlsoPropellerHubs,  Flanges  and  Shafts,  etc. 

Miscellaneous  steam  hammer  and  hy- 
draulic press  die  forgings  of  all  types. 
Quick  Mervic*  our  ipecitdty 


TIOGA  STEEL  & 

S2nd  ft  Grays  Arenas 


IRON  COMPANY 

PUladelphia,  Pa.,  U.  S.  A. 


supi'pme 
aviatioa 


NIIH 


All  recognized  builders 
of  airplane  motors  in 
America  use  Zenith  on 
their  product. 

Zenith  Carburetor 
Company 

Nr-V«k     DETROIT  Okili 


Classified  Advertising 

10  eeata  a  word,  bIbIbub  charge  S2.00,  parabU  la  adraaoa.    kMrtm  r*pUM  t*  adT«rtts«B«Bta  witk  k*x  anatiis.  can  •( 

Atiitioh  AMD  AaauMAPTiCAL  B.MOiiiaiaiiia,  ISO  Wcat  SM  Straet,  New  York. 


LICENSED  PILOT.  Auicrlouii,  first  oIhns  m«>clmulclan  with 
oxccptloiiiil  IljiiiK  exptTlcixf  (lt"Kir«>H  jMwItlon  ns  InHtriiolor  or 
letter.  WIIHiik  to  ii>ii(liu'(  i'X|H>rlniental  work — go  anywhere. 
.Xildresa  Box 


ENGINEEIt-EXI'XM  TIVK.  at  present  engngc*!.  la  |>rt'iijirc<l 
tu  undertake  tht-  orgnnization  of  nn  nlri>l<*ne  plant.  KqiiljK 
nipnt,  production  nnrl  oi>eratlon  plans  ATnllable.  also  staff  ex- 
l>erlenc«?d  Bsslstniits.  Address  Box  91. 

HKUI  CLASS  KXKCmVR  op<'!i  for  cnRiiffHnH'nt ;  orgiinlzer, 
admlnlHlrntor.  (■nKln«HT  ntid  chemist  with  wide  factory  and  bUHl- 
neflu  experience;  esi>eclally  miccwwfiil  hnndllne  men.  Volun- 
tarily cloBlnp  present  successful  engaKeujent  for  wider  field. 
AddrMa  Box  RO. 


KNGINEER,  prnctlciil  iind  fwhukul.  exiH-rleiKfd  In  test, 
experimental  and  dtwlKn  aero  motorH,  open  for  executive  posi- 
tion only.    lll);lieHt  credentials.    Addreo.s  Box  77. 


AKKONAUTICAL  ENGINEKU  and  deHlgiier.  M.  K.,  live 
yeant'  ex|K-rlenco  flying.  Hhop8  and  desiring,  I.s  »\rcn  for  poal- 
Ilun  with  relialih'  coiiceni.    Address  Box 


I'(»U  SALE— '.W-hp.  Cnrtlss  inc»l<ir,  IKKJO.  New  .M)  .Maxl- 
niKtor.  tim.  4r>  Maxlniotor.  $:{(M>.  New  sesiplane.  $000.  filMJO 
IMitIs  slotk,  $lUHi.    Addn-ss  9Sti  Tnirnluill,  Detroit.  Mich. 


LICENSED  AVIATOR,  with  consldernble  flying  experience, 
both  land  and  water  machines,  deelres  position  as  Instructor  or 
domonnfrator.    Addremi  Box  No.  4R. 
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■TAWiCAL  BHaiiTHUiro  will  farolab  tBtsnmtlM  aad 
i  IM  K*ot«4  im  htuwj  tmr*  tjpc. 


•(Stti 


ACEmUffi  VELDING  Alll> 

cirrANG 

0«*t*  DourriOnvtri«  Co. 

AIXESSORILS  AND  INSTRU- 
MENTS 

DaVlTUr.  Cu-nast  J. 

Hp«iT7   Ormwop*  C*. 
Standard  A«ron«atlMl  C*> 
Tajrlor  IiwtnimtBt 

AIRPLANES 

AtnmmtiMm  Salw  and  Kn 

C.urp. 


B««lBC  Atrplaa*  On* 

CalirorBla  AvIatlvB  Co. 

CurtlsH  Aeroi>l«nn  an4l  M<»l«r  C^tp, 
l);i}t<in  WrlKliI  Alrplnim  c:o. 
I>»»  l^iirlmi  Alrrrnfl  Corp. 
l>tMftev    Acropllinn  Co, 

rihii  Air.Miifi  (;.■. 

0»II«Uit«l    Alrcrnfl  Corp. 

lUlnrlch.  Tlie  A  S  Corp. 

HTrm.iiin,  riirt*.  A. 

I„  W.  K.  .K 1 .» 1  newlnf  Ott 

Ijinilaa  Ali-crntt  Co. 

Lawr*nco-I>owi«  '  ---r*T~t 

J.^iwson  Aircraft  Cf^. 

r.«wU  A  Tuaclil  Corp. 

I.niiffren  Alrptana 

Utrhlcan  Alrrraft  Cocpw 

Ordluocv  EUK.  Umv. 

WokardoM  AonvlwM  Ottpk,  Iw. 

•taltk.  Kylo,  Atrmfl  Ca. 

atltrtanurt  a— Oa. 
Tlniw  Wow  Aircraft  Owv. 

ValdMi-llinnrT*  Co, 
WTUteh-aJ  Alrcmfl.  I.t.1. 
WHImaJia-l^owtii  Alrrrafi  tSttk. 
WrItkt-MarUn  AlrrrafI  Corp. 

AIRPLANE  ENGINES 

Aoroaoartao  Piano  and  Molar  Co 

Autoinollvo  KnstnMrtnir  Co, 
bouroDnvl)]*  Motors  <^•rp 
CartiM  Aoroplano  and  Motor  I 


Haii-.'^ni*  .VfMi>r  Car  Co, 
llarrlmun  Alrrrnfl  VaildM  Cs^ 

Kikos    Mntori4  <'o, 
M^.TlUlotrT  Co. 

Millar.  Marrr  A  .  Mt(.  C*b 
tirtfi  M*tor  Co 
Pukard  Motor  ro 
Rok«rt«  Motor  Mrc  Co, 
•iwHiiB  Bnrii*  Co 
■iwMtaal,  II.  r,.  Co. 
ThMMa^arao  Alrtwaft  Cor*. 
Valoa  ChM  Kmrtoo  Co. 
Wlaroaato  Molar  MtK.  Co. 
Worm  •  Motor  Co. 
WHaJM-ManlB  Alrmkft  0»rp. 

AIRPLANE  PARTS 
Aato-Aoro  SkM*  M«M  Op. 
■arntio  MIk.  Op. 

Centurr    TPM^kW*  CapalndtlPii 

Co 

I—,  -tt.  Walkrr  M.  Co. 
Nrw  JffrfKry  Vrnf*rr  Co, 
Proaatd  A  Woldod  m»«l  FtPl,  OP, 
RoKCra  Coaatrortlna  Op> 
maodiwd  Part*  Co. 

ALIIMINIM 
A«l«rp|  Co.  of  Amrrlra 
Aluminum  Caatinp*  Co. 
Alomlnom  Co,  of  AmarloP 

Am«r1r«ji  M»t»t  Co.. 
I.*,>Br«rt<l  *  Co. 
.MrAilnmllr-.Vlumlmim  Co. 
So-Lpnlmm  IIIb<  A  Ens.  Ca. 


Man 

i<k«IM  l^'baol  of 
Carltai*  Tralnlac  MmoIi 
Hr<lro«*r«T*lt  Op. 
MiPMfui  flPU  Mt»  IpImwI 

VMor  A*latl«n  Tnatraatcfp 

-    ■      ■  ■  A_ 

BALL  PKARTNGS 
Gomo;  iinli  iirurlnf  C«k 
OwUUana  Co..  Tko 


If,  K  Bdl  MPPlttg  M(K.  Op. 

BALLOONS:  DIRIGIBLES 
CooDoetlcpt  Aircraft  Co. 
Ciiaur  SpaelPlly  Co,  <4t*tgppopp) 
Oap  SpcImwIiw  Opl  IOpp  ftaata) 
Wppdyppr  flra  mat  ■ihlpt  Ofc 
Ciiliod  Staloi  Rubbar  Op. 
KAKOCKAl'HS 

ROMETERS 
t  .  r««n.  H»nry  J. 

Jli.LiBlellcr.  A- 
SuMflvtcl  A  I.orch 
Ta>lor  Itmtriitrii'ril  CompaPlPP 

BEARING  METALS 

ffkfeplC  ■atal  Oa. 

I.OT0II.  Wnlkor  ||.  Op. 
Mroro,  J.  J. 

BUSHINGS 
Bound  Brook  Oli- 
CARBURETORS 

Millar  r»rl.iit»tof  Co. 
StrocDhsrc  Motor  Dovlcoa  Op> 
Wboolor  aad  Sckoblar 


AND  BA-  tass^jss*' 


Op. 


CLOCKS  AND  WATCHB8 

Ch»1o»«  rioek  Co 

Dopolllcr,    .1  ,  Sr:i 

Wallkam  Wntih  Co. 

CLOTHING 

Ab«rcroml<i«  A  Flleb 
Koit«r»,  A  Co 

S.ltldflf!!  Co. 

Spaidtnr    A.  O, ,  A  Broa; 
flparrr  Ormaeppp  t)«,_ 

DOPE  AND  VARNISH 

AriM-rU  nil  Co, 

Toritiver.  T}i#  C.  E..  Co. 
t^uPont  Chrmlrmi  Wnrk« 
I^I^alM*  f'rini|H>und  Co. 
NatloiiAl  Aeroplan* 
l*eTr> 'Au*ilrn  Cn. 
Hraft  A  r.amhert 
Ptan<]&rd  Vftrnlsb  Wtrlw 
Valentin*  A  Co. 
Wpflk*  A  Co. 

DRfFT  INDICATOR 

Spwrr  Orrooropo  Co. 

DRY  KILNS 
CuUer  Dry  KU^  Co. 


DTNAIIOIIBfSR 
^>i— p  WpiHa  Wiarlw 
ENGINE  PARTS 

AUImnir.  N.  TT. 
Allech«nv  Koririnc  Co, 
linrrs-lo  Mfe.  Co. 
r         r   :     '     npriwnlon  RIPS  O. 
I  !  r,y 

fdM  liln  l>l«  <^a«tlnp  Co. 
Rrlo  KpMlaJtr  Ot. 
HI>ro  I'lninhlns  Cn. 
Iltfftird    r.itUnd  Co 
Gill    r,  H..  A.  Sono 
llTdraallc  TrOHad  Htoat  OPb 
IriMt,  Wnlkrr  M.,  C«, 
Piirb  Drop  Forxo  Co. 
«tan<Urd  Ihtrta  Co. 
Tmn-PKirtr,  Mfjj.  Co. 
Ttapa  BtmM  A  Iron  Co. 
WltllaTTii,  -t   H.,  A  Co. 
Whitman  «  llnrMp  Mfk.  Opb 
mail-Gordon  Oa. 

ENGINEERING 
AatappM**  BnptnMrtaB  OPb 
ftl  dllllM  Knctnocrlair  0>t 

WttKo,  i.  a.,  riiiiliiiinilln  Oovp. 

F.MiRICS 
Coartral  Mfc.  Co. 
I.«inl>,  Flnlay  A  Co. 
McBratDOr,  Robt.  A  Co. 
Whitman.  Claronop  A  CP. 

FIRF  EXTINGUISBBRS 

Fir-Fjrtor  Co..  ThP 
Jobaa-Maavtllp  OOb,  B.  V, 
Prrono  Mfp.  Oa. 

GAGES 

Bootoa  Aol«  Gncci  Co. 

Croabr  Mtoam  Oaco  A  Tatvp  Op. 

Fi^i  Wro  Co.,  lap* 
I'DitMi  t*i»t«a  oa^ Op^ 

CASKETS 

Plhro  PlnlaUat  fltk 

GLUE 

I»  Wm  • 


GOGGLES 
Mriiii»>.  *  Doopololara 

.-^•.r.irj,.,  iit-nnard  Null 

Vale  A  Town*  Mfp,  Co, 
HANGARS 
Amorloaa  IrMiP  Op. 

tag  Oppa 

 Op. 

Op.,  thm 
apvall.  Flald  *  I 
Kaaabr  A  MatUpra 
Mllllkas  Broa. 
Pnadro,  C.  D.  Co. 
VIriflnl*  Hrl,iK«  *   Iron  Op. 

LIFE  PREdRRVERS 
Unlvoraal  Safotr  HPttrPPP  Op, 

LUMBER 

Alcock  Co.,  John  I. 
Amorlcan  Balaa  Corp. 
€tlipthp»  lamlipr  OP. 
MIMPW.  A 

DattPB.  A.  Ol  Up.  Om*. 

Lodlow,  laraoi 

Moapol.  e  C  A  Broa.  Cm 

LUMINOUS  COMPOUND 

Colli  l.l<ht  Mfp.  Ca. 

C.:  ■tiinl.'il.'  .  \V.   I...  CIlPaL  1^ 

Radium  Blal  Co, 

Radian  l.amlnotw  Malarial  Corp, 

MACHINERY,  METAL  WORK- 
ING 
IMlPR  Mk.  Oat». 


ifACBiraaty,  vooD  ▼ork. 

TNG 


It,- 


-Murtilun  Co 


Tita,  Im 

■aoiriBP 


.^1 . 1 1 1  I  -  1 1 1 1  ,    I  ,     K  , 

Olaar  A  Wanls 

MANIFOLDS 

AlP>  Aalp  *  Apt*  BhaM  KaM  Oa. 

MAGNETOS 

Boaeh  Mapaato  Oa. 

Bvrkahiro  Maprtolo  Corp. 
i:rlc*«on  Mf(.  Co. 

Kemy  Eloctrlc  Co. 
Pplltdnrr  Kl»<-trti-a!  Co 

METAI^ 

Aeloml  Co.  of  Am<rloa 
Amorlran  Vanadton  Co. 
Botblaham  Ht«t*l  Co. 
Dotrolt  Prmod  Btaol  Co. 
Fodatvl  Praaaad  Btaol  Co 
Qarland  Vontllater  Co. 
Ouodor.  Paoocbko  A  Froy  Co. 
Lotratt.  Walkar  M,  Op. 
Mynm.  J.  J. 
B»-f,i3mlnam  Kflt.  fJa. 

MODEL  AIRPLANES 
Idaal  Aarovlana  ■■ppljr  Oa. 

wpdtPA mwrlMfc  O*. 
MOTORCVCI0 

Baadaa  Mfp,  Oa. 

OILS  AND  LUBRICANTS 

Baker  Oaator  OU  Co. 
Oraphlto  I.obrlcanl  Op. 
Onir  RaHntnp  Co. 
namard  Idaal  OU  Oft. 
•IMrfppi  Oil  Op. 
■wn  A  Itoeh 
Toxaa  Co. 
Vacaum  Oil  Co. 

OIL  PUMPS 

WayM  on  ttMt  ft  ramp  OA 
PACKmC 

FlkM  Vlalahtitp  Co. 

PHOTOGRAPHY 
Brorh,  Artbpr,  Jr. 
Rorborl  *  HUPilPP  OA 
PISTONS 

PwSSfN  RINGS 

Am«r)<-Bn  PIrtoa  ItlBV  Oa. 
PONTOONS 

walaa  varlna  Mqntpmant  Op. 

PROPFTimS 

Anifirlran  Propeller  A  Mfy.  Oa» 
ftiifTitlo  ArroplMiM  CoT^ 

l>rtTtf>,  W,  A. 

Barrlmnn  Alrrmft  IMan  Otb 
Haxet  Wftlniit  PropotUr  C«w 


Posbor*  Oa,.  Tko.  laa. 

>*  W*;  Oa 


RADIATORS 
AJaz  AaU  A  . 
buab  Mfp.  Co. 
Bl  Ar«o  RadlatPtp  Op. 
KiKluh  A  Moraiek  Op. 
ytno  Mfp.  Co. 
UvlnpaioB  Badjptpr  flp.  _ 

RIYETO 

scuaMMonc 

SHOCT  ABSORBERS 

Oaaptal  Robbor  Co. 

nmmta  W&,  Op. 

Waad.  t.  ft.  MppUp  W«k 

SPARK  PLUGS 
CharaplOB  IpaiUaa  OA 

Jobna-M&nvlll*  Co.,  H.  W. 
Pyro  Icnltlon  CO- 

Ralab  Auto  Nnpplr  Ca. 
aputdflpt  Uppuiaal  Oa. 

SPEED  INDICATORS 

KoTtK>rm  Co.,  The,  Inc. 
J  l.  I-):r  M  -nvllla    Co..    H,  W. 
Ht«w«rt      Warnar  Bpoodaoaato. 
Corp. 

STABILIZERS 

OraODO  AornriTittral  Co. 
MartiD  Arr  :   lo^n'o  atablltaap. 
ftparry  Gyrnm  f>, 

.^■r  \  Mi'i  \(  :^ 

i.-f..H.  tUamptaa  «  Tool  Oa. 

STARTER.S 
ni]ar  Motor  IJpbtlnp  Co. 
Okrlptaaa 
Dayton  I 

Co. 

Motor  Comr'rp«»<ir  Co. 
NorlhMjt  ri'-i'ir  Co. 
Wainar-FIoyl  Klactrle  Co 

TACHOMETERS 

Johns  ManvlllO    Co.,    H.  W. 
N'«l«r>n  Hlowor  A  Fumaco  Co 
Quaan-Grar  Co. 

Ptowart  Warnar  Bp aado motor  Corp 
Toadar  Mt»  OA 

TANKS 

Jannoy.  Stolamota  A  Co, 

THERMOMETERS 
,1m. 

ft  Om 

TIRES  ANr>  RT'TinO 

IHwml  Rahbof  CorM^Kiitioa. 
Oo<Mlr>ar  Tiro  A  Rnbbar  Oa, 
rnltod  KtatPP  mattT  OA 

TOOI.S 

Rrowna  A  Sbarpo 
noll'lleo4t  Motor  Cmr  Oa. 
Hnmmnrbor,  Brhlemmvr   X  Co. 
Uuuriap  Bfaaiplap  A  Tool  Co. 

TRUCKS  AND  TRAILERS 


Ifaiili 


Ca. 

 »»  Q 

*Oa.  «bp 


Oa 

WhltaOa, 
TUBING 

■■pira  Aft  MMki  Co. 

 •„  A  Co. 

,  ,   I 

Vablav  Oa. 

TTTRNTltlCKUS 
r-ivtoTi  >frial  Prodaola  Oa. 
KrSr  St,o«'lalty  Oa. 
Now    Tork   A  ~ 
fHarapInC  OA 
Blasdard  imaw 
WHFFIS 

Arkrf-man  rt 
Matt  vrtiift  Worka 
National  WIro 
Wire  Wh«: 
Amarlca. 

WIRE 

Am»Tlcan  (Wrol  and  WIro  Ca. 
C*ntnry  Trlrpbpaa 

Co- 

Rloctrle  Cablo  Ca. 
Roobllpp'a.  (lolni  A.f  SMP 
BtmploT  WIro  aa<  OkMp  Oa 

VTTRFI  F5S 

Ar^«ri^an  Radlo  A  Raaaajpfc 
Amartoaa  Iflratapp  TaL  Oa. 
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Two-Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BKIGHT'S  CONRAD  PATENTS 
ARE  THOROUGHLY  AOJUDtCATBO 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  Hncs.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


J 
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\ERONAUTlCAL  ENGINEERING 


>LLME  m 
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V  MODERN  ZEPPKLIN  AIRSHIP 
sl  l  KL  IN  AIRPLANK  CONSTRl  CTluN 
•r\^(>  Al ]SrRf)-HtN(;AKlAN  SKAPLANKS 
KILN  DJ<\1.N(;  AIRPIANT?  WOODS 
INTERNATIONAL  AIRCRAFT  STANDARDS 


PUBUSHED  SEMI  MONTHLY 

BY 

THE  GARDNER  .  MOFFAT  CO.,  Inc 

120WMo<i  NEW  YORK 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 


MARBLEHEAD.  MASS. 


Sole  Licensees  for  the  United  States  for  the  Dunne  Patents  \ 


I 

J 
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Pictured  above  is  a  Dayton-Wright  Train- 
ing Plane  equipped  with  a  Hall-Scott  Ty|)e 
A-7a  100  H.  P.  4  cylinder  engine. 

The  entire  energies  of  the  Hall-Scott  Plant 
are  today  .strained  to  produce  these  engines 
on  U.  S.  Government  order. 

Tlie  Tyi^e  A-7a  Training  Engine  has  been 
hroiiglil  to  its  present  state  of  perfection 
after  years  of  careful  development. 

In  sturdy  construction,  simplicity  of  design, 
ajul  easy  accessibility  to  all  working  parts, 
the  Hall-Scott  "Big  Four"  stands  supreme. 


Hall-Scott  Motor  Car  Company 

CROCKER  BUILDING,  SAN  FRANCISCO,  CALIFORNIA  ' 

Eastern  Representative 
F.  P.  WiilTAKER,  165  Broadway,  New  York  City 
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New  Duesenberg  Airplane  Elngine  , 

Four  cylinder,  sixteen  valve,  4^"  x  7",  driving  prop>elIer  through 
a  reduction  gear.  Equipt  with  a  Christensen  Air  Starter,  and  two 
magnetos. 

125  H.P.  guaranteed  at  1400  R.P.M.  of  propeller  and  2100 
R.P.M.  of  engine.  Actually  develops  1 40  H.P.  Weight,  complete 
with  equipment  as  illustrated,  470  lbs.  Can  also  be  supplied  with- 
out reduction  gear  to  deliver  100  H.P.  at  1400  R.P.M.  engine 
speed.  Weighing  425  lbs. 

DUESENBERG  MOTORS  CORPORATION 

120  BROADWAY  NEW  YORK  CITY  I 
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Ftetorio.  PUinfidd.  N.  J..  EBabtth,  N.  J. 
EiecutiTe  offleei.  Woolworth  Bl(t(. 
New  York  Gty 


STANDARD 
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8M  IE£   '  '  ^  «XIATIOM  DMMriMT  Usim 

NEW 

ENDURANCE  RECORD 


Established  by 

Union  Airplane  Motor 
at  U.  S.  Aeronautical 
Testing  Laboratory, 
Navy  Yard,  flashing- 
ton,  D.  C. 

Best  previous  record  ex- 
ceeded  by  fifty  per  cent. 


UNION  GAS  ENGINE  COMPANY 

BSTABLISHED  lt8S 

OAKLAND       -      -       -  CALIFORNIA 


Digitized  by  Google 


December  15,  1917 


AVIATION 


655 


•L  W  r-ENGINEERING  COMPflNYi 

COLLEGE  POINT.  N.  Y. 


655  AVIATION  DwiMfcw  IS.  »1T 


Airplane  Propeller  Specialists 


Propellers  ior  airplanes, 
hydroairplanes,  dirigibleSf 
etc.,  designee!  and  built  to 
the  individual  requirements 
of  your  power  plant  and 
type  of  machine. 

Inquiries  solicited. 

A  high  percentage  of  the 

latest  and  most  successful 

war  machizies  tlm  -^'ei^ioas 
fronts  are  equipped  with 
LANG  FROF£LL£RS. 


Lang  PropeUer  Company  of  America,  Inc. 

New  York  Office  »    Room  419,  30  East  42d  Street 
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2yio  POUNDS  PER  HORSE  POWER 

We  announce  our  latest  airplane  engine 
Model  5A-4>^,  8  cylinder 
Elquipped  with  Sturtevant  Thermostat 
for  control  of  temperature 
And  Sturtevant  Automatic  Altitude  Compensating 
Attachment  for  carburetor 

HORSEPOWER  210  WEIGHT  508  POUNDS 

Deliveries  un  be  made  in  three  to  four  week*. 


U.  a.  PAT.  o*v. 


B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Boston,  Massachusetts 

Member  of  the  Aircraft  Manufacttirert'  Auociation,  Inc. 
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RADIATORS 


Livingston 

Aeronautical 

Radiators 


We  manufacture  radiators  for 
all  types  of  aeroplanes 

Our  engineering  department 
is  at  your  service 


LIVINGSTON  RADIATOR 
MFG.  CO. 

ESTABLISHED  I99S 

75th  Street  and  Amsterdam  Ave. 
New  York  City 


r 
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CURTISS 

8  Cylinder  200  H.  P.  Airplane  Engine 


Magnalile  pistons  have  been  used  exclusively  on  Curtiss  VX 
Motors  since  the  earliest  period  of  that  motor's  production. 

The  fact  that  the  Curtiss  Aeroplane  &  Motor  Corporation  con- 
tinues to  equip  VX  Motors  with  Magnalite  pistons  exclusively  is 
further  evidence  of  Magnalite  superiority. 

Magnalite  pistons  are  now  used  exclusively  by  sixteen  of  the 
largest  and  highest  grade  manufacturers  of  airplane,  automobile  and 
marine  engines. 

We  have  prepared  a  special  booklet  on  piston  design  which  will 
be  gladly  mailed  upon  request. 


WALKER  M.  LEVETT  COMPANY 

417-419-421  East  23d  Street  New  York 

Magnalite  Pistons 
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WM.  HARLAND  ®  SON 

CSTABLISHCD  1791 


HARLAND'S  VARNISH 


has  been  "over  the  top" 
in  France  for  more  than 
three  years  on  Allied 
airplanes — British, 
French  and  Italian 


HARLAND'S  VARNISH 


has  been  the  Standard 
of  Quality  from  the  old 
coach  days,  through 
the  automobile  period, 
to  the  airplane  of  today 


WM.  HARLAND 
&  SON 

MERTON,  ENGLAND 
TORONTO,  CANADA 
BUFFALO,  N.  Y. 
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The  Airplane  and  Its  Bearings 

No  matter  how  carefully  the  manufacture  of  airplanes  is  con- 
trolled, there  arc  bound  to  be  slight  warpage  and  mis-alignment 
in  the  propeller  shafts  which  produce  inaccurate  seats  and  housings 
for  the  bearings,  so  that  undue  binding  strains  arc  introduced  in 
rigid  bearings. 

The  ability  of  SKF  to  automatically  compensate  for  any  mis- 
alignment eliminates  wear  and  permits  of  efficient  operation  of 
rotating  parts.  For  safety's  sake  use  Self-aligning  Ball  Bearings 
marked  SKF.    Getting  the  wrong  type  of  bearing  may  be  serious. 

£iKF-  BALL  BEARINB  CO. 

HARTFORD  «M  CONN. 
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The  J.  G.  White 

Engineermg  Corporation 


Designers  jf^^k  Engineers 


Contractors 


Perform  all  designing,  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering  investigations  and  reports 
made  with  recommendations  covering 
every  detail  of  design  and  construction. 

Purchase  for  clients  apparatus,  materials 
and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments lor  prompt  shipment. 


43  Exchange  Place     -     New  York 

LONDON  CHICAGO 
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CRANKSHAFT  QUAUTY 

Stands  out  as  the  one  requirement  today  of  the  builder  of 

AIRCRAFT  AND  HIGH  DUTY  ENGINES 

Elxperience  only  can  produce  a  product  to  equal  these  demands. 

Wyman-Gordon  Company  for  many  years,  in  their  Research,  as  well  as  their  Manu- 
facturing Departments,  have  been  developing  along  the  lines  that  make  them  today 
able,  without  experiment,  to  supply  crankshafts  of 

UNQUESTIONED  RELIABILITY 

Every  stage  in  the  production  of  a  Wyman-Gordon  crankshaft  is  subjected  to  rig^d 
inspection  and  tests  guaranteeing  a  high  metallurgical  quality. 

Behind  this  perfect  product  is  a  perfect  service. 

Prompt  attention  to  all  orders  and  deliveries  without  delay. 


WYMAN-GORDON  COMPANY 

WORCESTER,  MASS. 
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MODEL'C  FOR  AIRPLANE  SERVICE 

RKAI>V   FOR   nF.IlVFR>   D  F.  TF  M  B  F.  R  1 


»30.o? 


THE  MOTO-METER  COMPA 


LONG   ISLAND  CITY 


NEW  VO 


CrOfitof\s  ar^  Motor  Hen/  J/tdidri 
T*a  tents 


J  Googl 
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Lynite  Engineers  Will  Help 
Solve  Your  Problems 

If  you  are  doing  experimental  work  in  the  airplane 
field,  the  wide  exjjericncc  of  Lynite  engineers  should 
be  of  value  to  you.     It  is  always  at  your  disposal. 

These  engineers,  who  have  long  been  in  constant 
touch  with  the  aviation  situation,  have  an  under- 
standing of  airplane  requirements  such  as  can  be 
obtained  only  through  close  contact. 

Their  assistance  has  been  appreciated  by  a  number 
of  airplane  and  engine  builders,  including  Curtiss, 
Hall-Scott,  Thomas-Morse,  Duesenberg  and  Kessler, 
all  of  whom  are  extensive  users  of  Lynite. 
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The  Survival  of  the  Swiftest 


A  little  more  power,  a  little  less  weight  in 
the  engine  and  another  combat  in  the  skies 
has  been  won.  Mastery  of  the  air — that  prize 
of  prizes    today  belongs  to  the  swiftest. 

In  helping  American  builders  to  produce  air- 
planes that  will  insure  to  the  Allies  supremacy 
in  the  skies,  Lynite  is  playing  a  notable  part. 

For  through  Lynite,  the  airplane-maker 
has  found  a  better  way  to  more  speed,  both 
by  lessening  weight  and  by  increasing  engine 
capacity. 

The  remarkable  lightness,  strength  and 
heat-conductivity  of  Lynite  Alloys  have  led 
to  their  use  by  a  large  number  of  builders  and 


for  a  large  ntmiber  of  parts,  including  such 
vital  ones  as  cylinder-castings  and  pistons. 

A  partial  list  of  other  airplane-engine  parts 
now  being  made  of  Lynite  embraces  crank- 
cases,  oil -pans,  gear -housings,  pumps  and 
pump-covers,  cam-shaft  housings,  rocker-arm 
covers,  elbows,  breather  pipes  and  caps,  hot-air 
pans  and  others.  In  fact,  on  one  famous  air- 
plane-engine there  are  54  different  Lyn  ite  parts. 

We  also  make  LYNUX  Bronze  Bushings 
and  Bearings,  including  bronxe  -  back 
babbitt-lined  bearings.  For  further  infor- 
mation address  Dept.  140,  Cleveland. 

THE  ALUMINUM    CASTINGS  COMPANY 

LYNITE  and  LYNUX  Catting. 
CImUnd      Datroil       Buffalo       Manilowoc,  WU.      Fairfield.  Conn. 
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LOGICAL  EQUIPMENT  /. 


1 


INCREASED 

Strength   Simplicity    Shock  Absorption 


ACKERMAN  WHEELS  solve  the 
problem  of  securing  maximum  landing 
gear  eflkiency  with  minimum  weight. 
The  wheels  absorb  all  shock  before  it 
reaches  the  axle  and  make  air-resisting 
rubber  shock  absorbers  unnecessary. 


Data  on  Ackerman  equipment  is 
available  for  Designers  and  Engineers. 


The  ACKERM^ 

ROCKEFELLER  BUILD| 
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DECREASED 

Weight      Rebound      Air  Resistance 

Official  laboratory  tests  and  hundreds  of 
flights  prove  that  Ackerman  equipment 
means  longer  service  for  the  airplane 
through  the  elimination  of  structural 
weaknesses  inherent  in  ordinary  wheels  or 
landing  gear. 


Wheels  built  for  any  weight  ma- 
chine from  five  hundred  pounds  up. 


HEEL  COMPANY 

'ELAND,  OHIO 
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Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 

General  Sales  Office,  2400  OUver  Building,  PitUburgh,  Pa. 

Branch  Offices: 

Boston  131  State  Street 

Chicago  1500  Westminster  Building 

Qeveianfl  950  Lesder'News  Buflding 

Detroit  1512  Ford  Bnilding 

Ksnsss  City  306  R.  A.  Long  Bmlding 

Los  Angeles  ( Piersoiit  Roeding  &  Co.,  Agents) 

494  Pacific  Electric  Bnilding 

New  York  120  Broadway 

Philadelphia  1216-1218  Widener  Building 

Rochester  1112  Granite  Building 

San  Francisco  (Pierson,  Roeding  &  Co.,  Agents) 

731  Rialto  Building 
Seattle  (Pierson,  Roeding  &  Co.,  Agents) 

523  Golman  Building 
Washington  509  Metropolitan  Bank  Building 

Send  inquiries  regarding  aluminum  in  any  form  to  nearest 
Branch  OfHcm,  or  to  General  Salee  Office 
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Made  in  Half 
the  Time 


It  takes  but  5'  j  minutes — about  half  the  time  of  the 
ordinary  screw  machine — to  complete  this  carbon 
steel  screw  on  the 

No.  4  Universal 
Turret  Screw  Machine 

I,ikf  thf  I'mviTsal  I  l<illi>\\ -I  li-xafjon  I'urrct  lathes,  this  machine 
takes  tw(»  cuts  at  one  time,  because  the  carriage  has  a  |H)\ver  o])er- 
ated  feed  shaft,  with  eight  feeds  in  either  direction,  independent  of 
the  hexagon  turret. 

In  thi.s  example,  vvliile  the  tlireade<l  eml  is  l»eing  turned  and 
thiead(«l  hy  the  hex.igfin  turret,  the  opposite  end  is  forincfl  and  tunicd 
hy  the  si|iiare  turret  <in  the  carriage. 

Ask  us  to  show  how  this  niarliitir  rould 
save  time  on  your  work.  Send  l>luc- 
prinls  with  rou^h  and  tinif^lu-cl  sainiilcs 

THE  WARNER  &  SWASEY  COMPANY 
CLEVELAND,  OHIO,  U.  S.  A. 

TVKItKT  iJlTllKS—TL'HNeT  tiCHBW  UACniNBS—BK.iliS  WORKiyO  ilAClltUB  TOOLS 


I- 


.1* 


0»- 


•sso  < 


XKW  YORK  OFFICK— Hlnir-r  HulMlnr. 
UKTKOIT  ornCK— Foril  BulUIIng 


BOKTON  OFFICK    <lllv.<r  nulI.niiK         BI  KFALO  OFKICK— Ir.iqunln  BalJdlnK 
C'lllCAtiO  orriC'K  ami  NHOW  KIIOM — (!«-«:;  Wiuihlnxton  n<julcvar<t. 


FOREIGN  AOENTK;  Charlitu  <'huri.'hUI  &  Co.,  Ltd.,  l^>ntton,  lilrmlnKhiim.  Manrh«*Btcr,  N(ivrrii«tlp-on'Txn«  mad  Oln^ffow. 
Alll<-<l  Machinery  Cuiiipmiy,  Parlx  »inl  Turin.  Vnn  Rlelm-holrn  *  Hciuwi-tni.  Kott.Tdam.  ram«iak«  Sc  fn..  Toklu.  nviisnn 
Br<>th«rii.  Hydncy  and  Mellxiuriir.  A.  Ai>b«r  Smith.  Mydm-y.  A.  K  \Vllll«m"  .Miirhlnrry  Co.,  Ltd.,  Turunto.  81.  John,  Win- 
nlprs  and  Viincuuver,    WllUama  St  Wllaon,  Ltd..  Montreal. 


m 


;Tr-rni|.l-.-,-,,-|-,>,- 
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Elastic  Aviation 
Cord 

For  Shock  Absorbers 
on  Airplanes 


We  originated  and  have 
developed  this  special  heavy 
elastic  cord  for  airplane 
shock  absorbers. 

We  are  the  largest  manu- 
facturers in  the  world  of 
Heavy  Elastic  Cord  and 
owing  to  our  factory  capac- 
ity we  can  make  prompt 
deliveries. 

Samples  on  request 

J.  W.  WOOD  ELASTIC 
WEB  CO. 

Factory:  Stoughton,  Mass. 


OFFICES 


45  East  17th  Street 
181  W.  Lake  Street 
32  St.  Peter  Sticeet 


Xew  York 
Chkaco 
Montreal,  Canaiia 


"tiORrOifl" 

BALL  BEARINdS 

(Patantad) 

Performance  must  be  built  into  an 
airplane  it  is  a  thing  inherent,  not 
alone  in  the  machine  as  a  whole  but 
also  in  every  part,  every  construc- 
tion detail.  Failure  of  a  so-called 
minor  part  or  minor  detail,  impairs 
performance  as  surely  as  a  break- 
down of  the  machine  as  a  whole. 

Failure  of  ignition  or  lighting 
system  may  result  from  a  failure 
of  a  bearing  in  magneto  or  light- 
ing generator.  To  safeguard 
against  which  makers  of  these 
electrical  accessories  of  the  high- 
est grade  of  rnaximum  per- 
formance capacity — have  stand- 
ardized on  'NORfflfl"  Ball  Bearings. 

Be  SURE— See  that  your  Electrical 
Accessories  are  "tiSBS^"  Equipped 


THE  WKtM  COmPMNy  QF  AmERlCA 

17 BRO^qDWfly  NEW  yoRK 

Ball,  Roller,  Thrust  and  Combination  Bearings. 
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Fly  a  Straight  G^urse  — 
Regardless  of  Side  Winds 


SAVE 
TIME 


Biw  Going 
Directly 


SAVE 
GAS 


By  Decreasing 
Distance 


Sperry  Synchronized  Drift^Set 


THE  SPERRY  GYROSCOPE  COMPANY 
Manhattan  Bridge  Plaza,  Brooklyn,  N.  Y. 


Paris 
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UR  facilities  at  Miami,  Florida, 
and  at  Newport  News,  Virginia, 


permit  us  to  take  for  aviation  training 
immediately  several  more  students  on 
land  and  water  machines. 
This  offers  an  excellent  opportunity 
for  men  to  gain  aviation  training  at 
old  established  schools  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flyiny;  boats  are  available. 

Students  will  be  accepted  in  order  of  en- 
roUment. 

Hundreds  of  Curtiss  trained  men  are  flying 
and  teaching  today  in  the  United  States 
Army  and  United  States  Navy  and  abroad. 

FortfuU  inioimation  mtc  m  apply 

Curtiss  Aviation  School, 

Miami,  Florida 
or 

Atlantic  Coast  Aeronautical  Station, 


Newport  News,  Va. 
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The  Modern  Zeppelin  Airship 

By  Ladi^las  d'Orcy,  M.S.A.E. 


The  capture,  by  Frouch  aviators,  of  the  (ienuat)  naval  air-» 
ship  L-49  on  Oct.  20,  at  Bourboone-les-Bains,  has  lifted  the 
veil  of  suc-rwv  u-hii-b  surrouiuli-<l  the  con.stru<-tional  details  of 
Zeppelin  airships  since  the  outbreak  of  the  war.  The  L-33, 
which  was  brought  tiown  by  British  aviators  a  year  ago  in 
Essex,  already  gave  cer- 
tain iudicatiouH  of  the 
improvements  embodied 
(luring  three  years  of 
warfare,  but  as  the  vessel 
was  burned  by  ita  crcw 
these  indications  were 
Dcrcssarily  incomplete. 
The  complete  state  of 
preservation  of  the  L-49 
now,  happily,  supple- 
ments our  knowledge  of 
the  latest  German  prac- 
tice in  rigid  airship  con- 
struction, for,  although 
this  airship  is  a  greatly 
jierfectwi  L-Xi,  both  ves- 
sels may  be  regarded  as 
belonging  to  virtually  the 
same,  so-called  super- 
Zeppelin  class. 

General  ConsideratioHS. 
— The  most  striking 
points  in  the  new  Zep- 
pelin model  are  its  oi- 
mensions,  its  shape,  and 
the  arrangement  of  the 
propelling  apparatus. 
The  overall  length  has 
grown  from  158  m.,  of 
the  anle-bellum  airship 
L-3,  to  m.  on  the 
L-49;  the  master  diam- 
eter has  increased,  in  a 
much  greater  proportion, 
from  16.60  m.  to  25  m., 
with  the  result  that  the 
fineness  ratio  has  gone 
back  from  9.5  to  7.8. 
This  leads  un  at  once  to 
consider  the  stream-line 
of  the  new  ships. 
The  cross-section  is  now 

n  25-Kiilc<l  polygon,  instead  of  a  17-sided  one,  thus  ap- 
proaching the  ideal  circular  cr<)ss-s«i'l  ion ;  the  nose  is 
much  blunter  than  heretofore,  while  the  stern  tapers  to 
a  distincth'  conical  end.  This  shape,  taken  in  conjunction 
with  the  d<HToaKe<l  ftueuess  ratio,  insures  a  better  How  of  the 
air  filaments  along  the  hull  and  greatly  mluces  friclional  re- 
sistance. This  is  also  cut  down  materially  in  so  far  as  the  keel 
is  now  built  into  the  hull  instead  of  prolni<ling  tlien'from, 
while  the  cars  are  carefully  stream-lined  and  only  carry  pusher 
airscrews.  The  elalwrate  slaying  <il'  airscrews  by  means  of 
outriggers  on  either  side  of  the  hull,  which  in  part  still  sur- 
vived on  the  L-33,  is  thus  dis|)ensed  with.  Finally,  the  steer- 
ing-gear is  of  simple,  cruciform  desigti,  consisting  of  b>iu- 
metrically  shaped  horizontal  and  vertical  fins  and  rudilers, 
instead  of  the  high  resistance  multi]danc  control  surfaces  of 


STARBO.iRo  Power  Car  of  the  1^-49.   Note  Radiator  Hoist 
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early  Zeppelins.  All  of  this  obviously  results  in  a  material 
Miving  of  head  resistance;  in  other  words,  greater  8i)«'e<l  can 
be  attained  with  equal  motive  power.  Such  are,  briefly,  the 
most  striking  external  improvements  found  on  the  super- 
Zeppelin.    Internally,  the  Zeppelin  has  surely  been  improved 

as  much  as  externally; 
the  constructional  details 
involved  in  the  internal 
arrangement,  which  are 
not,  generally,  visible  in 
the  accompanying  illus- 
trations, will  for  this 
reason  now  be  discussed 
at  sonic  length. 

The  awH.— The  huU  is 
built  up,  as  heretofore, 
of  duralumin  lattice  gir- 
ders of  triangular  croes- 
se<-tion,  there  being 
twenty-five  longitudinals 
and  thirty-six  polygonals, 
not  counting  minor  fair- 
ing elements  occurring  at 
the  nose  and  at  the  stem. 
These  girders  are  built 
up  of  three  comer  rails 
ot  eliannel  section,  which 
are  inter-conuecled  by 
X-pieces  of  fluted  sec- 
tion; the  cross-section  of 
the  girders  is  an  isoceles 
triangle  measuring  0.27 
m.  in  height  and  0.14  m. 
at  the  base.  The  thick- 
ness of  the  metal  varies 
from  0.5  to  1.0  mm.,  ac- 
cording to  the  strength 
required  by  the  function; 
the  strongest  girders 
weigh  approximately  1 
kg.  per  meter  length,  and 
have  a  tensile  strength 
estimated  at  from  38  to 
40  kg.  per  sq.  mm. 

The  joining  of  longi- 
tudinals and  polygonals, 
which  intersect  one  an- 
other at  right  angles,  is 
rather  difticult  to  explain,  in  writing,  with  suflicient  clear- 
ness. For  a  clear  comprehension  it  should  be  noted  before 
all  tliut  while  the  cros»-s«'ction  of  the  hull  is  a  twenty-flve- 
sified  polygon,  one  half  of  the  longitudinals  serve  but  as 
fairing  elements,  so  that  the  structure  de  force  of  llie  hull 
is  actually  a  thirteen-sided  polygon.  There  are  then  thirteen 
nuiin  longitudinals,  which  run  at  the  angles  of  the  transverse 
ginlers  t'onuing  the  main  polygons,  while  intcrme<liate  longi- 
tudinals an'  carried  in  the  middle  of  and  upon  the  outer  side 
of  the  transverse  girders.  The  bottom  side  of  the  main  poly- 
gon dot's  not,  however,  carry  an  intermeiliatc  longitudinal,  this 
in  order  not  to  weaken  the  keel,  which  occurs  at  this  place. 
Kvery  second  transverse  girder  is  internally  braced  up  by  a 
king  post  truss,  an  extension  of  which  is  carried  through  the 
girder  and  scncs  as  a  head  for  the  interme<liate  longitudinala. 
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The  keel,  which  now  runs  within  th<-  hull.  i.s  rurmed,  as  hiis  '  scH'tion  is  nvlangulur  and  b»s  much  smaller  pro|>ortion8.  Rod- 

l>een  said  l>et'ore,  of  (wo  iiiuiti  loiijerituilinals,  lurutiu);  lU  Inisi-,  lU-rs  uud  elevators  are  liuiani't-d  at  alMxil  oiie-thini  chord  l>-n|:tb 

and  ut'  an  additional  internal  longitudinal,  siaiated  3  m.  above  Ironi  Uie  Ifuiding  e«lge,  to  lacilitate  manual  control.  The  e«R- 
jind  in  lh«  center  line  oi'  the  itiMe,  thus  to.uiiii{;  in  eroHK-sec- 


XosE  OP  THE  Ij-49.   a  Gas  Valve  is  VisinuK  ox  the  Upper 
RiGHT-IlANn  Side 

ti'l   t  Hilcrvood  i  I  HitrrirooH 

tion  the  letter  A.  Tlii.s  triangular  structure  is  stifTened  tranK- 
versely  by  cross  nicnibers  corritsponding  to  the  cross-bar  of 
the  letter  A,  and  louffitudiiially  by  longitudinal  girtlcrs  oc- 
vurring  nt  the  height  of  the  cri>ss  bars.  The  apex  of  the  ke«'l 
is  furthennore  joined  to  the  transverse  girders  of  the  hull  by 
horizontal  gir^lers,  of  which  there  appear,  however,  to  be  only 
.'I  limited  number.  The  internal  longitudinal  which  forui.s  tlie 
.ilK-x  of  the  keel  is  not  carried  through  the  whole  length  of 
tlie  ship,  but  apparently  stops  in  the  ueighboHuHMl  of  the  for- 
ward and  after  ears.  Nor  are  the  main  and  intermediate  longi- 
tudinals carried  through,  for  all  stop  at  the  tlrst  and  last 
polygonal  girders;  at  the  nose  only  the  apex  rail  of  the  longi- 


Mmsmp  Section  of  the  L-4f».  Showixo  Rki.ativk  Position 
or  PowKK  Caks 

(P)   Cndrri'-noH  <f  t'ndrrvoinl 

tudinols  continues  beyond  the  first  trnnsversw?  frame,  the  rails 
meeting  in  a  n«is»'  ring.  Here  again  the  principle  of  the  struc- 
ture tie  force  is  einpbasi/x>d  in  that  the  outer  rails  of  the  main 
longitudiinalH  run  through  to  the  extreme  en<l  of  the  hull, 
whereas  those  of  the  intenncdiate  girders  stop  further  inward. 
The  eonstniction  of  the  stern  is  similar  to  that  of  the  nose. 

The  control  surfaces  are  duralumin  frames,  which  are  built 
up  in  a  way  similar  to  the  hull  ginlers,  exce|)t  that  their  cross- 


Steiin-  View  op  the  L-4f> 
fhoto  I'ielortal  rreim 

lul  slwindining  of  these  airships  extends  to  the  very  control 
amis  of  the  mobile  surfacc^f,  which  are  quadrant  shnpe<L  The 
colli  ml  cable  runs  in  a  groove  proxideil  on  the  penphw^r  of 
the  quadrants.  The  lower  vertical  tin  is  protwted  by  a  stmm- 
liriisl  skid. 

The  tniHs  of  the  hull  is  of  the  conventional  type,  the  panels 
foriiieil  by  the  interaction  of  longitudinals  and  transver?**  gird- 
ers being  braced  by  diagonal  Kta\-s,  while  the  athwart.ship  tniss 
ntnsists  mainly  of  radial  wires  ninning  from  the  anglet;  of  the 
main  polygons  to  a  ccntnd  hub.  There  iip|>eani  to  be,  in  addi- 
tion, a  s|H'cial  tni.ss  which  transmits  the  weight  of  the  keeJ 
to  some  of  the  upper  longitudinals,  that  is,  to  the  re^on  ol 
maximum  lift. 

The  outer  cover  of  the  hull  is  made  of  linen  fabric,  whirl) 
on  the  lower  half  is  dye<l  a  brilliant  black  by  means  of  a  coal- 


r.iRDEn  Work  op  the  Stern  op  the  L-44;  in  the  Back- 
ouorNii,  AN  Ki.evatoh  Frame 

I'hnlo  PIrtnrint  I'rrnt 

tar  dope,  while  the  upper  half  is  painted  cloud  gray.  Thij 
camoutlage  answers  the  jmrpose  of  misleading  aviators  who 
may  be  nt  a  higher  level  than  the  airshi]),  while  any  detection 
from  the  ground  is  rendered  very  dilficult  at  night,  sinee  lb* 
black  underside  does  not  reflwt  the  rays  of  searchlights.  The 
last,  "  invi.sible,"  rBi<l  on  I^ondon  seems  to  In-ar  out  the  worth 
of  this  color  scheme.  The  outer  cover  is  laced  in  MH-tioos  onto 
the  framework,  an  arrangement  which  fot-ilitates  inspection  of 
the  gas  cells  when  the  airship  is  berthed  in  its  slied. 
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Thk  Forward  ("ak  op  the  L-4fl.  Bf.in<;  Takrn  Down  by 
Frksch  Sappers 

(•')   I'nieriroott  d  I'nilmrood 


The  (lax  Hitgf. — The  gas  bags,  nutulH^riiig  iiitu'li't-ri  on  tlie 
L-33  anil  i'i(rhl<H'n  on  the  L^O,  are  made  of  cotton  fabric  in- 
ternally lint-il  with  ^oldbeatcm'  skin,  and  not,  as  \\r'wr  to  the 
war,  of  rulibi'riz«'<i  labrif.   Thi-  use  of  poltlbi-alers'  skin,  whit'h 


Front  CosiPAirrMEXT  «if  the  Fokwaiih  f  .xn  Ahter  Its 
Sepauation  from  the  Keah  CoMPAiniiKXT 


some  writers  niistaki-nly  attribute  to  Oennany's  rubber  sliort- 
iige,  aflTorils  niiH-h  greater  gas  tight n<>K!i  (one-liflh  of  one  per 
rent,  in  twentv-four  hours,  as  against  one-half  to  one  per  cent, 
for  rul»herizo<l  fnliriel;  arxl  while  its  high  eosi  is  irrelevant 
in  time  of  war,  its  only  n-al  ilraubaek  is  low  lennile  strength, 
which  prevents  the  gas  from  being  storeii  at  aii\ thing  above 
tttuiospheric  |>ressure.  The  n'infori-eni<'nt  of  this  material  by 
cotton  fabric  is,  therefore,  a  eonsiderablc  improvement  over 
ante-bellnm  praeliee,  and  explainH  why  the  (iermans  have  been 


EKOINE  CoMPAimiENT  OP  THE  FORWARD  CAR 
(C)  (/iufrrwo«d  at  Vnierttoad 


able  to  provide  some  of  the  gas  bags  of  the  L-1!)  with  a  eom- 
p«ii8ating  ballonnet. 

Although  in  a  rigid  airship  the  shape  of  the  hull  is  not  de- 
pendent upon  internal  pressure,  the  us*.*  of  the  ballonuet  may 
liave  S4'veral  advantages.  Thus,  when  the  gas  bags  are  not 
taut,  the  ballonnet  permil.s  to  eompre.ss  the  gas  so  it  will  apply 


Clohe  View  or  the  Ekoixe  Instali,.\tioii 

<<'l    (  ndcnrood  it   I  udmrooij 


its  lift  u|>on  the  upper  (wrtion  of  the  hull  instead  of  surging 
about  and  displacing  the  center  of  buoyancy,  which  naturally 
alters  the  trim.  On  the  other  hand,  by  keeping  the  gas  bags 
taut,  the  dang<>r  of  self-elect rifieation  is  lessened  to  a  great 
extent,  for  niltberized  fabric  emits  sparks  when  it  is  creased 
in  any  way.  This  danger  is  not  to  be  feared  with  goldbeaters' 
skin.  Finally,  losses  of  gas  <lue  to  variations  of  atmospheric 
pressure  and  temperature  are  greatly  lesseneil  with  the  use  of 


f'or«w.\RD  Car  of  the  L-4!),  Exhibiteh  at  Xapoi.eon'h  Tomb 

iV>  Kadrl  d  Herbert 

the  new  Zeppelin  fabric,  beeause  if  the  gas  bags  are  filled  at 
sea  level  at  the  atniospherie  pressure,  the  gas  may  bo  per- 
mitttNl  to  expand,  u|H>ii  reaching  higher  n-gioiis,  up  to  the 
safety  factor  of  the  fabric  before  being  expelled  by  the  auto- 
matic valves. 

A  stn)ng  but  light  ramie  netting,  whirh  is  trussed  to  the 
framework,  surrounds  each  gas  bag  and  prevents  it  from  either 
chafing  against  the  hull  or  bulging  into  the  keel.  The  gas  bags 
are  roughly  drum-shapeil,  except  for  a  portion  which  is  cut 
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out  at  th«-  bottom  to  furnish  sufficient  clearance  for  the  kecL 
Kach  gas  bag  is  provitU-d  wilh  a  spring  loudeil  safety  valve, 
which  o|>ens  into  a  vertical,  ventilating  shaft  running  to  the 
top  of  the  hull.  Each  two  adjoining  gas  bugK  have  a  ivniriioii 
ventilaiiii);  shaft,  consisting  of  a  wire  armature;  this  is  why 


Chart  Room  ok  the  L-49.   Note  VUmu  Sunn  on  thk  Hiqht 
Photo  Central  Neurt  Photo  Service 


the  radial  truss  occurs  only  at  every  second  transverse  girder. 
The  forward  ami  after  gas  bags  have  in  mldition  to  the  safety 
valve  a  maneuver  valve,  which  is  lacking  in  the  gas  hags  of 
the  midship  portion,  iu  order  not  to  decrease  the  lift  where  it 
is  most  needed. 

The  Cars.— The  L-33,  as  well  as  the  L-49,  each  had  four 
cars,  mounted  crotuiwiiie  in  such  fashion  that  the  forward  and 
after  cars  were  situated  in  (he  centerline  of  the  ship,  while  the 
two  remaining  cars  were  mounted  about  amidships,  on  a  com- 
mon transverse  axis,  on  either  side  of  the  hull.  The  midship 
cars  sers'e  exclusively  as  engine  rooms,  each  housing  a  240  hp. 
Maybach  engine,  which  drives  through  u  clutch  and  speed- 
change  transmission  a  pusher  hitcw  of  5  m.  diauieter.  The 
power  plant  of  the  forward  ear  is  identical,  while  that  of  the 
after  car  consists  of  two  Maybach  engines,  which  may  be 
couplctl  to  a  single  pusher  screw  either  separately  or  simul- 


Elev.^tor  Wheel  in  the  Chart  Room 


taneously,  according  to  needs  of  speeding  up  or  slowing  down. 

The  forwanl  car  is  subdivided  into  a  chart  'c*H»m  and  an 
engine  room,  which  are  stnicturally  seporate  part.s,  being 
united  only  by  an  outer  casing  of  fabric.  This  stnictural  sep- 
aration is  due  to  ihc  ne^'cssity  of  pntventing  the  vibrations  of 
the  engine  being  tran.smitted  to  the  radio  cabin,  which  is  sit- 
uated in  the  after  part  of  the  chart  room.  The  latter  is  very 
spociou-H,  men.suring  (5  m.  in  length,  2.50  m.  in  height  and  2.25 
m.  in  width;  the  engine  room  is  4.50  m.  long.   The  chart  room 


Front  View  or  a  Power  Car 
(C)  Kadtl  i  tierbert 


is  provideil  with  large  mica  bay  windows,  and  contains  all  the 
control  gears,  such  as  nidder  and  elevator  wheels,  valve  and 
ballast  lines,  engine  telegraphs,  gas  pressure  and  temperature 
indicators,  as  well  as  the  usual  navigating  iustnimenLs.  The 
bomb  sight  and  the  electric  bomb  release  mechanism  arc  also 
locateil  iu  the  chart  room. 

The  cars  are  built  U|>  of  a  light  duralnniin  framework,  which 
is  covered  on  the  lower  half  with  corrugated  sheet  aluminum, 
while  the  upper  half  is  covereil  with  tlrcproofed  fabric.  They 


Kkar  View  op  a  Power  Car.   In  the  Backgroi  nd  a  King- 
post Girder 

((."►  Kadct  d  Herbert 


are  connected  to  the  hull  by  means  of  hollow  wooden  struts  and 
cables. 

Internal  Equipment. — The  four  cars  are  connected  with  one 
another  by  means  of  a  narrow  gangway  running  in  the  middle 
<if  the  keel,  from  which  acces^H  is  afforded  to  the  can?  by  suit- 
able ladders.  The  observation  platform  which  is  provided 
atop  of  tlu'  hull  can  also  be  reached  from  the  keel:  for  this 
purpose  a  climbing  lube,  consisting  of  n  wire  armature  covered 
with  fabric,  and  containing  an  aluminum  ladder,  is  fitted  amid- 
ships between  two  giui  hairs.  An  additional  liKtkoiit  post,  sit- 
uated at  the  stem,  aft  of  the  rudders,  is  renchcd  in  the  same 
way.  These  {tlatformn  were  devoid  of  any  armament  on  the 
L-4fl;  the  L-S.l.  however,  mounted  two  Maxims  forward  and 


I'ORTIOK  op  THB  KKEIi,  WITH  A  FrEI,  TaNK  .\NIi  A  BAI.I.AHT 
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one  aft,  and  had,  in  addition,  six  machine  riilcs  mounted  on 
the  cats. 

All  the  mobile  weights  of  (lie  Zeppelin,  sueh  as  fuel  tanks, 
vriitiT  ballast  bags  and  bombs,  arc  distributed  in  the  keel.  All 
of  these  were  .suspended,  in  the  I/-49,  on  the  lon^tudinal 
girders  running  at  the  lieight  of  the  eross  members,  above  re- 
ferretl  to.  The  fuel  tanks  are  aluminum  cylinilers  of  300  liters 
capat'itj',  while  tlie  water  ballast  is  carried  in  bags  of  l.OOU 
liters  caparity,  liund  liniv,  leading  to  the  chart  room,  control- 
ling tlie  relea.se  valves.  To  prevent  freezing,  the  water  ballast 
is  mixed  witli  alcohol.    A  notewortliy  feature  of  Ihn  I/-40  was 


The  Gan'oway  a.s  Seek  from  nF.i/iw.   Xote  Nkttivo  Ovf.r 
THE  Keel 

(C)   Untlenrood  i  Vndeneood 


the  liberal  use  of  trap  doors  through  which  all  mobile  weights 
may  he  dmpped  in  case  of  emergency,  each  gasoline  lank,  bal- 
last bag  and  bomb  being  provided  with  its  individual  trap  door. 
No  electric-  wiring  is  found  in  the  keel  except  that  required 
by  the  bomb  gear,  all  internal  lighting  being  insured  by  radium 
conipoun<l  kitdlts.  All  in.s<-riptions  n'lative  to  ga.s  hags,  fuel 
tanks,  etc.,  are  similarly  indicated  by  night.  On  either  side 
of  the  gangway  hammocks  are  8U8i>ended  for  the  <'rew. 

Aintortionm'til  of  W'riyhts.—  Although  detailed  infuiuiation 
from  abroad  is  .still  lacking,  the  weight  of  suflicient  item.'^  is 
known,  so  one  may  figure  out  with  tolerable  accuracy  how  the 
Meights  were  apportioned  iu  the  1^9.  The  weight  per  meter 
length  of  the  girders  forming  the  hull  proper  being  1  kg.,  and 
the  length  of  the  vessel  being  appro.icimately  '200  m.,  twenty- 
five  longituilinals  will  weigh  about  5  tons.  Thirty-six  trans- 
verse girders  of  about  80  m.  circumference  weigh  roughly  3 
tons.  The  total  area  of  the  outer  cover  is  estimated  at  10,000 
sq.  ni.,  which,  at  200  g.  per  sq.  m.  of  fabric  (such  aa  used  in 


CuHBiKO  Tube,  Leading  to  thk  Aiter  Platform  on  Top  op 

rnr.  HrT.i, 
(C)  VniCTwooi  A  Vniencooi 


the  outer  cover  of  early  Zeppelins)  puts  the  weight  of  the  outer 
cover  at  2.6  tons.  A  similar  computation  for  the  goldbeaters' 
skiu  of  the  gas  bags,  of  which  tliere  are  about  20,000  s<|  m.  in 
all,  and  which  weighs  170  g.  per  sq.  m.  (according  to  (ierman 
pre-war  tigures)  places  the  total  weight  of  the  gas  bags  at 
3.4  tons.    The  forward  and  after  cars  weigh  2  tons  each,  the 


Tub  Elkvator-s  of  the  L-49 

(C)  Underwood  d  Vndtntood 

midship  cars  1  ton  each.  If  a  further  allowance  of  2  tons  be 
made  for  the  weight  of  the  internal  girderwork  and  the  truss, 
it  wonid  seem  that  the  present  i-stimate  of  weights  should  not 
miss  the  mark  very  widely.  It  is  obvious,  that  in  discussing 
a  machine  from  a  3,000  mile  distance,  many  minor  items  are 
likely  to  escape  one's  attention;  therefore,  the  writer  desires 
til  emphasize  timt  this  apportionment  can  only  be  approxi- 
mately correct. 

From  the  foregoing  the  gross  weight  of  the  L-49,  which  had 
a  volume  of  M.IMMt  eu.  m.,  appears  to  h*^  22  tons.  The  total 
lift  furnished  by  55,000  cu.  m.  of  hydrogen  at  sea  level  being 
a)x>ut  60  tons,  38  tons  remain  available  as  useful  load.  This 
ligurc  may  appear  excessive,  for  prior  to  the  war  the  useful 
load  of  Zeppelins  amounted  to  alMnit  30  per  cent,  the  total 


Watf.r  BAt.i,.vw  Bag,  Complete  with  Its  Fillixo  Appejtdix 
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(C)     fnrfmcood  A  Vndrrtrond 

lift,  while  even  non-rigid  airships  have  not,  as  yet.  exceeded 
50  per  cent.  Yet.  when  it  is  realized  that  an  airship  loses  1 
per  cent,  of  its  lift  per  100  m.  ascent,  and  that  the  barograph 
of  the  L-45  (another  Zeppelin  bn>uglit  down  in  Friuice)  re- 
corded an  attained  level  or  0,200  m.,  it  is  not  dillicult  to  guess 
to  what  use  the  greater  portion  of  the  Zeppelin's  useful  hiad 
is  put. 

To  reach  a  level  of  6.000  m.  a  fiO-ton  Zeppelin  must  lighten 
itself  of  00  per  cent,  of  its  weight ;  its  totjd  weight  will  then 
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amount  to  only  24  tons,  that  is  2  tons  in  exc<^  of  its  gross 
weight.  But  in  flimbinir  to  that  level  the  Zeppelin  has  to 
carry  in  addition  to  its  fiew  of  19,  who  represent  a  weiglil  ul' 
1^  tons,  a  sutricieiit  fuel  stip]dy  as  well  as  a  ecrtain  atnouiit  of 
ballast  required  for  compcnsatiufi:  sudden  variations  of  lift. 
This  would  obviously  be  an  inipossil)le  aehieveini'iit  were  the 
Zeppelin  not  endowed  with  dynauiie  lift.    No  pnrise  figures 


The  Fuel  Tank»  or  the  L-49 

(C)  CnHmtood  A  Vnileruood 

exist  on  this  item,  though  one  might  estimate  its  value,  for  a 
60-ton  vessel,  as  being  of  6  or  7  tons. 

The  apportionment  of  the  useful  load  might  then  be  the 
following: 

Fuel  for  24  hoars   7  tons 

Bombs    2  tons 

Crew  of  nineteen   IVi  tons 

Accessories    IVz  tons 

Ballast    26  tons 

Useful  load   38  tons 

Even  with  tliis  stupendous  amount  of  water  ballast  a  60- 
ton  Zeppelin  can  reach  the  6,000  m.  level  only  after  it  has  e.x- 
jMjnded  all  of  it,-*  bombs  niid  a  considerable  amount  of  its  fuel 
supply,  always  making  allowance  for  the  supplemeutar}'  lift 
afforded  by  dynamic  reaction.  These  considerations  furnish 
conclusive  evidence  of  llie  tremendous  t4»sk  which  fonfrontc<l 
the  Frent-li  aviators  and  anti-aircraft  gunners  who  defeated 
Germany's  aerial  armada.  It  is  obvious  that  the  Zeppelins 
ean  keep  at  a  much  hipher  level  on  the  homewani  run  tliaii 
when  outwani  IhmumI.  as  by  that  time  they  have  drop|>cd  their 
bombs  and  have  ex]>ended  a  LTcat  amount  of  fuel.  As  a  mai- 
ler of  fact  several  of  the  enemy  raiders  were  enffasred  by  the 
French  defen.se  forces  at  ereat  altitude:  thus  the  I/-44  was 
shot  down  by  anti-aircraft  guns  from  a  height  of  5,500  m.. 
while  (ho  1^19  was  engaged  by  four  French  air|>lanes  at  the 
5,300  m.  level. 


It  is  true,  on  the  other  hand,  that  once  the  Zep|»elia  Lt> 
reached  its  ceiling  it  cannot  climb  again  to  tliia  level  after  r 
hai>  descended  to  lower  altitudes.  This  is  due  to  the  f»e\  tit: 
ballast  must  be  tlirown  not  only  in  the  aj-cent  to  compctis*'- 
for  the  loss  of  lift  due  U>  expansi<m  of  hydrogen,  but  ato  i 
the  descent  when  the  contracted  gas  furnishes  insufficietit  Ln 
at  the  increased  atmospheric  i>rt«sure.  The  forced  landinic  'f 
the  L-45,  the  L-50  and  another  Zeppelin,  in  France,  nn»t  la 
part  he  altribute<l  to  these  causes. 

When  tiie  ground  is  out  of  sight  ZepiH'lins  ^teer  by  net' 
telegraphy,  that  their  pot^ition  is  deteriniiie»l  from  !»•• 
widely  separatetl  land  stations  by  the  ilireetioii  from  wb'i 
each  airsliip's  niessages  arc  received.  During  the  last  raiil 
radio  directives  appear  to  have  p<me  a.slray  or  else  arrived  m 
undeciplierable  sliai>e,  for  ac<'ording  to  prisoners*  s'atenie:/^- 
the  raiders  lo«t  their  bearings  soon  after  reu<-liiiig  the  EnRl:<!i 
coast.  On  the  return  trip  the  low  lying  fop  prevented  d* 
ZepjK-lins  froip  noticing  a  strong  north  wind  which  was  blow- 
ing at  the  high  level  at  a  speed  estimated  at  50  mil<«  F*r 
hour;  the  airships  thus  drifted  out  of  their  course  unaware* 


TnK  Kadio  Set  op  the  L-49 

(C)  L'ndcrirood  d  t.'HdtTKOod 

and  found  theimudves  upon  des4-ending  over  what  the  pikxi 
helieve<l  to  be  Holland,  but  which  was  really  France. 

Examination  of  the  renmins  of  the  L-44.  which  was  »M 
down  in  (lames  at  Saitit-Clcinent,  revealed  the  intereslins  f*ti 
that  this  airship  <lid  not  lH>long  to  the  super-Zeppelin  claffi.  M 
did  the  L-45,  L-4!)  and  L-50.  The  L-44  had  the  tollowiiig  thu- 
m-teristicH :  I^ength,  177  m.;  diameter,  20  m. ;  volume,  SO.'WO 
cu.  m. ;  four  2(H)  hp.  Mercedes  engines;  raduis  of  .trlioD.  StKl 
km.;  ceiling.  (i.OOO  m. ;  exfdosive  load,  1.5O0  kg.;  defcu-iw 
armament,  I'nur  machine  guns  on  the  cars,  and  two  on  titf 
upper  platform,  auuidships. 


The  Use  of  Steel  in  Airplane  Construction 

By  J.  M.  Ropers.  M.E. 

The  growins:  scarcity  of  the  woods  used  in  airplane  con-  can  he  ma<le  lighter  of  steel  than  of  wood,  providing  the  stsx 

itruction  gives  ri>e  to  the  onj-ideration  of  other  materials  suit-  outer  dimensiotis  of  section  are  maintained, 

able  for  this  purpose.    In  this  discussion,  the  use  of  steel  will  Steel,  to  compare  favorably,  weight  for  weight,  witii  fpni« 

be  investigated  and  an  effort  will  be  made  to  remove  the  preju-  and  ash  in  direct  compression,  would  have  to  have  eomprf^sj'.t 

dices  existing  against  the  use  nf  this  material.    In  a<ldition,  the  strengths  of  73.000  and  94.000  lb.  per  sq.  in.,  rtspectivtly. 

types  of  steel  bejit  suited  for  air{)lane  construction  will  bo  taken  It  will  be  shown  later  (hat  these  strength  values  fan  ^ 

np.  greatly  exceeded  with  little  difficulty.    Furthermore,  sitx*  » 

That  many  advantages  are  to  be  gained  by  replacing  with  steel  strut  would  naturally  be  of  hollow  section,  the  ms'.eriii 

steel  parts  of  the  airplane  structure  usually  made  of  wood  is  would  be  distributed  to  better  advantage  than  in  a  wooii« 

evident  from  the  following  comparisons.    In  making  these  itrut  of  solid  section.    Therefore,  a  steel  strut  will  b»v«  t 

comparisons  the  following  properties  will  be  assumed:  radius  of  g>ration  greater  than  that  of  a  wooden  stmt  of  tb» 

T«Mil«      ComprfwiT*        Moduiia  of  8*™^  length  Olid  Same  outer  dimensions  of  section. 

Siremih.       SuenEtii.           Eiuueny.              w^i^iii  It  is  evident  from  the  above  that  there  would  be  a  <iiJtiii«* 

Bpro-  "Ia««r        '  ^mio""-           T.3o}i,nSh  advantage  in  making  all  compression  members  of  steel. 

Aih             10,000           6.000              1.S00.UO0                 4  To  Compare  steel  favorahlv,  weight  for  weight,  with  ash  v^i 
  •  ■             30.000.000                «m.  gpniee.  in  tension,  the  steels  would  have  to  have  toisii* 

Comparing  the  moduli  of  elasticity  of  these  materials,  weight  strengths  of  105.000  and  187,000  lb.  per  sq.  in.,  respective^, 

for  weight,  steel  has  a  modulus  of  1.23  times  that  of  spruce  Jt  will  later  be  shown  that  these  strength  valuer  can  be  vf 

and  1.63  times  that  of  ash.    It  is  therefore  evident  that  struts  preciablv  exceeded  bv  the  emplovment  of  heat-treated,  sjxcil 

of  large  slenderness  ratio,  to  which  EuUr's  formula  applies,  steels,  but  there  would  be  a  number  of  difficulties  to  overw* 
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before  tliey  loiilii  he  ustd  to  advuntagc.  It  would  be  necessary 
to  have  the^c  sti'ds  in  a  thorous^hly  annealmi  Coadition  dnxiQC 
the  |>roci«s  of  norkiDg  to  sliapc,  punrhing  liwt  holfl^  tHe^nA 
the  lini^tied  members  would  have  to  be  heat-trMted. 

These  members  would  often  be  nude  firom  thin  sheet  ited 
And  the  pioecas  of  heat-treeting  would  be  very  difflenit,  as  there 
would  be  eooiidenble  danger  of  the  steel  warping  or  being  in- 
jured in  faandling.  The  size  and  shape  <>f  the  nicmbers  mif^ht 
•Iso  etuse  diffleolty  in  heat-trealin?.  There  i.s,  however,  no 
reason  why  most  of  thpsc  (il>>r;icK's  funrmt  hi:  overcome  by 
earefnl  dcsiini  and  refincuH  ni  <if  methods  of  working. 

Sti'fl  (tiiKlit  not  to  vai ;  u  i  U  .in  pins  or  minus  ten  per  ot'nt 
from  its  average  str«i::.:i  ',.-1111',  but  a  variation  of  phis  or 
minus  forty  per  rent  iii  tln'  stiongth  of  womi  is  n^il  at  all  ini- 
iisunl.  It  is  therefore  evident  that  if  steel  construction  were 
^niphiyi  d,  lower  facton  of  safety  coald  be  adopted  than  an 

sjiei  iliiHi  at  prt-^cnt. 

MmsI  of  the  dilTioulty  that  has  heen  <  ti<  iiuti1rr«'ii  in  steel  con- 
slnu'iKin  lins  hem  due  to  tlie  employment  of  unsatisfactory 
metliiiiis  of  ei'iinecting  the  siruilunil  menihers.  M razing  and 
wehiiiiL,'  liave  heen  used  almost  exclusively  for  this  purpoasi 
einee  t'loy  weiv  the  easiest  method  to employ,  bat  a  great  deal 
of  trouble  has  resulted  from  their  adoption. 

In  brdziiiR:  and  welding  tlie  (|iiality  of  the  steel  is  greatly 
impaired  hy  the  ne^-essity  of  heating,  and  in  the  case  of  heat- 
treated  RtccL''.  tlie  eifeet  of  the  heat-treating  is  destroyed.  If 
braxing  is  carefully  done,  orerheating  may  be  avoided,  hot 
brazed  ronoeetions  often  ful  in  service  when  highly  stressed 
.or  when  subjeeted  to  vihiatoiy  stiesses. 

In  welding,  (he  sted  is  necessarily  severely  overheated  and 
its  quality  is  greatly  impaired.  Welds  may  be  refined  hy  heat- 
treating,  hut  often,  due  to  the  balk  of  certain  structural  mem- 
bers that  have  been  welded  together,  it  is  impossible  to  heat- 
treat  them. 

Hetiniiifr  is  |Hi--ili!e  by  the  ap|>lii'ali<in  of  an  o:i^-«eetyleDe 
torrli.  hut  this  i:)f  tlii'ii  is  unsari^t'aetory  sinee  it  rctpiirM  n  very 
skiJI.'ii  wi>rkiiia'i  .jiiilL.'i'.  hy  (-i.lnr.  tli<'  M'l.n'r  irli'iim,' 

tfiopiTatiin  s.  I'^"n  though  tl'.is  iiie'lin.j  of  retining  j.s  pr(ip- 
erly  carried  <ii:t.  the  effects  of  any  prevji  -js  heat-trcattntiit 
will  he  destroyed  and  the  material  u  ill  he  I  liorinip^hly  annealed. 

Ai5  the  steels  used  in  airplane  i  nnstnii  lion  ate  usually  very 
thin,  it  is  obvious  that  serious  overheatintr  m  hni/ing  or  weld- 
ing is  certain  to  occur  occasionally,  and  there  will  always  ha 
nn  ('h'liient  of  doubt  in  regard  to  the  eflieiency  o£  a  brazed  or 
wcldci!  connection. 

it  is  evident  from  the  above  discussion  that  riveting  is  the 
only  satiafaetoiT  and  positiTe  method  of  connecting  structural 
memberv,  and  then  ia  no  reason  why  satisfactory  riveted  con- 
nections eaimot  be  daveioped. 

There  aesms  to  be  a  teadien^  among  most  destgnets  and 
BUttraflMtOMn  of  airplanes  to  nse  wood  m  preference  to  steel, 
if  posrtilBi  and  viwrs  it  is  nceessaiy  to  nse  steel,  extremely 
dlne^  tleHB  of  low  (SBsOe  Sticngth  are  nsoally  employed. 
The  arguments  usually  given  against  the  use  of  steel  an<l  par- 
ticularly against  the  use  of  heat-treated  special  steels  arc  that 
there  is  daneer  of  failure  under  the  shock.s  to  which  the  mem- 
bers are  subjected  and  that  vibration  will  cause  the  steel  to 
"  rrysiallize."  These  argoments  are  absurd  and  abaolntely 
without  foundation. 

Ductility  is  possihly  essnnlial  in  steel  nicnihers  which  are 
eubject  to  shocks,  sinre  the  cljistie  resilietire  of  the  material  in 
often  not  great  enough  to  abs. irl)  tlieiii,  ati'l  the  material  will 
be  stn'sscd  beyond  its  elastic  limit,  alisorliinir  Ilie  sluichs  by 
takincr  on  slight  jieriiiutieiit  liefnt  tnatioii. 

in  motor  ears,  locomotives,  etc.,  the  structural  members  are 
sometimes  subjected  to  severe  shockii  and  it  is  essential  that 
thesie  members  be  ductile,  but  if  we  analyze  the  nature  of  tiie 
stresses  that  come  upon  the  -truclure  of  an  airplane  we  shall 
And  that  they  ore  of  an  entirely  dilTerent  nature.  In  flight,  an 
airplane  is  subjected  to  no  shocks  wltaisoevcr,  hut  in  landing 
the  landing  gear  and  some  of  the  body  members  are  snbjected 
to  sfaoehs,  out  these,  however,  are  nsoally  not  severe. 

Since  ductility  is  always  oblnitieil  at  a  sacrifice  of  stientrlh, 
•xccssive  ductility  of  steel  members  is  undisirable.  and  it  is 
evident  that  all  metal  titltntrs  and  structural  iiiomherM.  with 
the  exception  of  a  few  Imdy  nieinbers  atitl  fi  e  landiiii;  cear, 
should  be  made  of  steels  of  great  stn  :i  r'li  with  a  tow  diielilily- 
In  fact,  but  a  suiaU  amount  of  ductility  is  r;<  i  i  ssa.-y  in  the 
landing  gear. 

A  well-known  type  of  airplane,  several  hundred  of  wfairh  are 


now  in  service,  is  equipped  with  an  axla  of  beat-treated  3% 
per  cent  nickel  steel  tubing  having  a  tensile  strenglb  in  eaasss 
of  2lViftOO  lbs.  per  square  inch,  aa  elongation  of  not  more  than 
twdva  par  oent  and  a  sediietian  of  area  of  not  mm  than  fifty 
par  eaift.  Not  one  of  these  axles,  in  a  period  of  over  a  year, 
has  brolcen.  This  gives  a  good  idea  of  the  small  amount  of 
ductility  required  in  those  parts  of  an  airplane  which  are  sub- 
joe  ted  to  tlie  most  severe  fihock.s. 

A  very  thorough  invest i^ation  of  tlu-  laii:rue  failure  of  ma- 
terials was  made  by  I'rof.  H.  Upt'in  of  (Jonicll  I'niversity, 
and  a  great  deal  'if  vaiuublc  iiituriimtioii  Las  been  derived 
from  Ills  -I  ai  1 -.  lie  sneceeth-.i  -.r.  piM\  int;  cnnchisivcly  that 
the  laiiuui'  ta.liu  r  .>]'  a  material  ij  the  direct  retiult  of  a  gradual 
breaking  duv.u  ni  ti    .  rvstadine  Structure  under  the  repeated 

loaibi  to  wbi.  li  It  IS  sulijected. 

It  was  also  dctcrnnned  that  the  crystalline  structure  of  ma- 
terials is  fully  (IS  line  after  it  has  failed  in  fatigue  as  it  was 
before  the  lest.  In  fact,  the  .structure  is  finer,  since  numerous 
crystals  have  been  sheared  by  the  repealed  application  o(  load. 

The  theory  that  metals  will  crystallize  under  n  fu  nted  or 
vibratory  loading  has  been  advanced  to  explain  the  failure  of 
Daterials  that  were,  duo  to  improper  treatment  m  the  process 
of  manufactare,  coarsely  erystdlme  to  h^in  with.  Fnrtber- 
Dora,  it  ia  nnreasonabie  to  bdieve  that  vibration  or  repeatsd 
loads  could  possibly  canae  a  large  number  of  fine  exystals  to 
raerystallize  into  a  snuU  nomber  of  large  crystah. 

A  very  definite  relation  was  found  to  exist  between  the  num- 
ber of  applications  of  stress  necessary  to  caiusc  fatigue  failure 
and  the  range  of  the  stress.  W'lien  plotted  to  log;inthmic  scale 
a  ^.traight  litie  relation  is  found  to  exist  between  these  two 
variables.  It  has  been  determined  from  a  large  number  of 
tests  (hat  the  iiiiinb-r  i  f  utjplii-ations  of  stress  necessary  to 
cause  a  fntij-'ie  failure  of  steel  is  rom;hly  invofsely  prc^jNir- 
tional  to  the  tilth  |.M'.^cr  i.f  ti  c  sircs5  rantre. 

The  nature  .if  tlic  .tvc-M-^  to  w:iic(i  an  uirjil.-ine  is  subjected 
are  such  that  fatigue  failure  uf  the  structural  members  is  quite 
impossible.  The  following  eiample  will  serve  to  prove  this 
statement : 

A  particular  piece  of  chrooM-vanaditun  atad  having  an  ulti- 
mate tensile  strength  of  190.000  lb.  per  sq.  in.  was  found  to 
withstand  250,000  apphc.i'.icns  cC  load  when  the  stress  range 
was  90^000  lb.  per  sq.  in.  It  is  therefore  evident  that  the 
range  it  stress  dne  to  vibration  is  so  small  that  it  coald  not 
possibly  cause  a  fatigue  failoia.  A  xcaaonably  laiga  atMH 
range  is  possible  in  pulling  out  of  dives,  banking,  aneaiintaring 
gnsts,  etc.,  but  the  frequency  of  theso  stieases  la  Mvar  great 
enough  to  cause  fatigue  failure. 

Qreat  care  must  be  taken  in  the  <iesign  and  manufacture  of 
metal  fittinifs  to  avoid  sharp  corners,  cracks  and  injury  of  the 
material.  Large  localized  stresses  arc  very  often  developed  at 
sharp  enrncrs  and  frcqiieutly  tin  v  result  in  failure  of  the  ma- 
terial in  Fon-ice,  In  \'r\-=-  particular  tyjw;  of  fatigue  failure,  tbs 
localized  stresses  arc  .so  great  that  only  a  small  number  of  ap- 
plicatinris  of  stress  are  necessary  to  cause  failure. 

The  tollowini.-  data  show  soine  remarkable  physical  proper- 
lir  s  that  were  obtained  by  mcfiilly  beat-trsattng  several  typi- 
cal i>[)ccial  steels: 
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In  eni:.'-lc,s|nn  it  tuav  be  said  that  the  ji'issibiliticB  of  steel  iB 
I  lie  coii-trii'  iH'ii  111  riirrc;-n>  -  arc  1  r_\  ;'rcat.  Imt  the  u.=c  of  mild 
steels  and  the  practice  of  welding  and  brazing  must  be  largely 
discortinued  if  it  is  derired  to  make  steel  constmetiao  rrally 
aoceessfuL 
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The  Austro-Hungarian  Seaplanes  K.301  and  A.25 

The  Information  Section  of  the  Air  Division  furnishen  the 
following  dencription  of  two  Austro-Hungarian  seaplanes 
which  have  recently  fallen  into  the  handu  of  the  Italian  Air 


Service. 

The  Three-Seater  Seaplane  K.301 
This  machine  was  brought  down  by  Ituliiui  aviators  in  the 
iiight  of  Jan.  12,  1917,  and  has  proved  a  highly  interesting 
specimen  of  Austrian  seaplane  construction,  both  because  of 
its  inlrinsie  qualities  and  because  of  the  recent  date  at  which 
it  was  captured. 

The  seaplane  K.301  is  a  single-pusher,  biplane  flying  boat 


of  the  lower  planes,  7.20  m.  The  chord  is  2.70  m.  on  the 
upper  planes,  and  2.20  m.  on  the  lower  planes.  The  ailerons 
are  3.-17  m.  long  and  0.90  m.  wide. 

The  planes  are  conucct«>d  with  one  another  on  either  side 
of  the  center  section  hy  three  paire  of  steel  struts,  each  pair 
being  braced  in  the  longitudinal  axis  by  steel  tubes  of  40  nnn. 
outside  diameter.    The  struts  of  each  pair  are  spaced  120  rn. 
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which  resembles  in  it«  general  lines  the  well  known  Lohn«T 
type,  although  it  is  somewhat  larger  than  the  standard  sea- 
plane of  the  latter  linn. 

Like  the  Lohner,  the  K.301  haK  the  wings  set  nt  a  pro- 
nounced retreat  and  the  ailerons,  upper  only,  are  of  trape- 


zoidal shape.    The  span  of  the  upper  planes  is  9.70  m.,  that  type 


(longitudinally),  while  the  strut  pairs  are  spaced  2.17  m. 
(transversely). 

The  tail  group  consists  of  an  empennage  4.74  m.  lunp  and 
1.27  m.  wide,  and  of  an  elevator  4.74  m.  long  and  0.87  m.  wiile. 
Contrary-  to  Ijiihnor  practice,  the  rudder  is  of  the  balanced 
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Thkee-Qvakter  Rear  View 


Side  Elevatiok 


Plan  View 
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Ilia  hull  ia  of  tlie  general  Luhiier  type  aud  is  fitted  with  tvo 
ooekpits  in  tandem  fashion.  The  forward  (Mickpit  is  provided 
with  a  seat  for  the  gunner  and  mounts  •  aumiiie  gun  on  a 
iwvolring  turret  which  is  snnoredt  like  on  Anstnan  ntwi'''fnf 
of  an  older  type.  In  the  after  cockpit  two  seats  are  provided 
side  by  aide  for  the  pilot  and  the  obaerrer;  a  machine  gun  is 
moontad  on  a  slitiiDg  carriage  on  the  side  of  the  observer. 
TUil  WKngenient  is  dnilar  to  that  foond  on  some  Itidian 
nuehihes. 

The  bull  is  12.50  ui.  long^  UBO  m.  wide  and  L20  m.  high; 

the  step  18  0.26  m.  hiph. 

The  puu-fT  plant  coiisisi.'^  nf  n  waicr  (-(hiIc.].  I '_'  i-\ lin.Ii  r. 
V-type  Wiin-lialowski  engine,  wiiuli  ts  niUtl  in'i  In.,  iin.l 
dri\<>s  a  pusher  nii-scrow. 

The  wiiij;  p<iiil<M»ns.  iusfenil  of  boinff  ol'  the  hi  iiii-]  •lu  i  i,  iil 
shnp4'  sii  r'nimiimi  nii  nhi<  i  Auslriiin  seaphims.  ha'.f  a  very 
finely  slreainimcil  hmv  «hi(  h  thus  plmi^lis  thnmjjh  the  sur- 
face of  the  wnter  just  lik<  a 

Tlie  hotnlt  i-!irryiiij»  cnpacily  ot  the  K.301  is  eslimaliil  at 
400  kt;.  On  exaniinution,  liowcier,  no  h(»nil»  ilr<i]>piiis;  <levj<r' 
Could  be  loeated  lur  litrp-  liombs,  nllhoii^'h  sei'eral  hooks  for 
•mailer  bombs  were  foun<I.  Two  vi  rtioU  piectt  of  Wood,  with 
a  cireular  notch,  were  lonnd  tiipiteni-H  to  the  winp  pontoons, 
and  these  may  well  be  useil  tor  cnrryinif  hirin-  honih.-.  but  il 
has  not  been  potinihle  in  disctiver  liow  tliey  may  be  secured  in 

tbOD. 

Tht>  Fighting  Hcaplanf  A.2'y 
This  niaeliine,  whi<h  was  ruptured  «m  .May  18,  1917,  and 
coDTC(|uently  leveais  recent  Austrian  practice,  does  not  differ 


Tlie  two  star  trasses  of  the  wing  panels  are  furthermore 
connected  with  one  another  through  the  struts  of  the  engine 
s,  80  that  probably  a  jt;realer  rigidity  is  obtained  through- 


PRRSPECTIVE  View 


much  from  the  usual  lighting  seaplane  type.  A  few  construc- 
tiooal  features  are,  however,  worthy  of  note,  the  moat  striking 
of  these  being  the  bnteing  syoteni  ot  the  «iag  panels.  The 
wing  panels  m  the  A.25  are  bnced  by  what  appears  in  front 

and  side  elevation  to  be  an  X-trus*.  but  which  really  etinsists 
of  eipht  inclined  struts  nil  of  whieh  converge  toward  a  central 
fitting;.  ThLs  system  piTUUts  In  disjiease  with  trsnsvei-f  and 
loncitiidiiial  wire  braciiit:.  l)cenii»c  all  l!:e  struts  fomi  but  oni' 
n'.ri<l  siriiclure  which  ilisi  rilMlIcf^  all  slressc:*  nnit'nrnily  over 
the  surface  of  the  wing>.  Tlif  .nlruts  are  polished  Meel  tubes 
with  a  fairing  ot  laminated  wood  less  than  1  mm.  ftiek. 


Sit«;  Ei-KV.vTjo.v 

out  the  whole  liftiuu'  portion  of  the  machine  than  has  hitherto 
b«m  adiieved. 

The  hull  18  ean-liilly  strcandiiied  by  a  suilable  Inyitij;  of  the 
side  and  bottnni  plnnkinir  ainl  shows  a  well  worked  <Mit  pur- 
pose of  reducing  bead  resistance  to  a  nitiiiuium.    This  ia  also 


Promt  EuvAnoM 

olni<iu>  Iriiiii  llii-  -:traiulii.<  il  <  a^iir.-  "t'  the  engine  aiid  from 
the  wa\  tin-  control  cables  are  ieii.  as  far  as  possible,  in  the 
Wak  !  I  he  struts. 

The  riiipeiina{;e  is  sup|>orted  by  two  stays  and  two  ties,  and, 
in  addition,  by  a  vertical  tin  of  laminated  wood. 

The  dinicDMons  of  the  marbine  are  the  following: 

0\crall  span  ,   8.00  m. 

Infcrjdane  s^ap   ,   l.R.'i  m. 

(  li.  i  1    1.50  in. 

.Vrirli'  .if  itiri  icnce   about  0. 

I.*.ii-tli  ol  Lull   fi.50  m. 

Overall  length  »   7J6  at. 

Height  above  step  ,.    0.8&  m. 

Width  at  the  step   095  m. 

Overall  width  of  huU   1.00  n. 

Diatanee  firom  bow  to  step   3.46  tt. 

Distance  from  step  to  stern   3.00  bl. 

Height  of  step   0.16  m. 

Offset  of  wing  pontoons  from  centerline   2.50  m. 

The  power  plant  is  a  ti-eylinder  Hiero  Fhipnotor.  made  to 
Warclialowski's  patents  by  the  Eisler  &  Co..  A.-fl.,  and  de- 
velftps  "JIH  hp.  at  l.lfio  r.fi.in.  Tlif  engine  weii;lis  !tl4  kff.  and 
L>«  tittiil  with  Huscli  iitarling  magnetos.  The  propeller  is  a 
200  bp.  Uierou  Diameter,  2.73  n. ;  piteb,  2.2&-2.40  m. 


Government  Specification.^  for 

By  Thomas 

Inability  to  seenre  an  nde<iun1e  supply  of  three-year,  air- 
dried  sjinice  for  airplatie  work  has  led  the  .\eronautieal  Engi- 
neering Division  of  the  Signal  Corps  of  the  United  States 
Army  to  develop  proeeas  apeetlieation  nmnber  20,500,  provid- 
ing for  the  artilleial  dfyiqg  of  hunber.  Some  doubt  still  exista 
M  to  wlieiher  the  lamber  nlii-dried  aoeording  to  the  specitici^ 
tion  is  ia  every  respect  aa  strong,  rigid  and  elastic  as  the  air^ 
dried  stock. 

Exhaustive  tests  are  now  being  condiicicd  alon^'  this  line, 
and  the  steps  taken  indicate  the  jiraclical  equality  of  the  arti- 
fleiaHy  dried  with  three-year  air^ried. 


Kiln-Drying  Airplane  Woods 

D.  Pcrey 

In  the  preparation  of  specification  number  20.500,  the  i 
)ci  s  of  the  I'orot  Prodncts  Laboratory'  at  Madison.  Wis., ' 
enlisteil.  This  Laboratory  under  United  Statea  Government 
auspices  has  been  conducting  a  series  of  testa  on  gieeo,  air-driai 
ana  Uln-dricd  hunber  for  a  period  ot  yean,  and  with  tbcae 
testa  as  a  basis  the  sneeilbations  were  drawn.  To  make  them 
readily  imdentandalile  they  have  been  reduced  by  the  miler 
to  ebart  fom,  in  which  the  vertical  distances  represent  ton- 
pcratnres,  and  relative  humidities  and  the  horisonlal  spaeca 
indicate  moisture  content  of  the  lumber  and  days  of  dryii^. 
An  aasnmption  baa  been  owde  in  plotting  the  horisontai  dm- 
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Tint        MO/STUeC  CONTCHT  Of  LUMBCK. 

Chart  I 

tances  tliiil  tlic  intorvnls  ri>(|uir<-i]  iti  mliM-n  iiioisttirt'  coiitoiit  urid  tli4>  iipwiipl  sIo|h' of  Ihc  ti'inpcrahire  lin«,  with  (he  spmtied 
are  subgloutially  equal,  but  this  cau  cause  uo  appreciable  tuleniiices.  The  oporatin;;  ranges,  shown  by  •lensrat  section, 
error.  an*  excciMlinjfly  liiiiitcd,  aixl  kiln  operutoni  will  iii'c  I  to  take 

Chart  I  shows  the  downward  tendency  of  the  humidity  line     many  more  fn-queiit  o|ienUions  than  usual;  at  least  six  read- 
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ings  every  twenty-four  hours.  The  innxiinum  teiiiperntiires  are 
much  li)»fr  thuii  ••iistomnrily  u»e<l  on  si>ni<-i',  ami  Ihe  liiiii' 
must  be  onrrespoiHiiiifrly  Iciii^thriifil  to  iillow  3U  tiaya  for  usual 
kilns  on  luMilii-r  Khowii  in  (.'linrt  1. 

The  initiiil  :iti<l  liniil  Ntt'iiniin^  lor  niuihture  c-iiualixation  on 
the  surlm-c  ami  in  the  fentcr  ot'  the  Imanl  will  proiluce  hiffh 
hunii<liti('s,  hnl  lit-  in  the  (H'nniis.-i.ihle  runne.  ami  are,  then-Ion', 
not  plotted.  Some  (piestion  e.xist.s  in  the  writer's  luiiiil  as  to 
the  elTi'ct  of  the  su'lilen  initial  ami  linal  inen-ase  of  tempera- 
ture; proliahly  a  ;;ni<lual  ri.se  uoulil  lie  snIVr. 

Useis  of  vapor  kilns  will  timl  that  their  nornml  luiniiiltty 
lines  will  he  niiirli  higher  than  spet'ilie<l,  hut  still  within  the 
penuissihie  raiip-.  Safely  woulil  umlouhleilly  he  uiaintaineil 
by  eorn's|M»n<lin{»ly  higher  temperatures,  hut  they  cannot  lie 
used  until  a:i  anieu'linent  In  the  presi'lil  s]>ci-itieatiiins  is  is>iuMl. 

Chart  11  i.'*  for  pn>pelliT  hhule  slock  or  hanlwotdi,  and  tem- 
peratures an*  even  lower  than  for  spruce.  The  lunilier,  how- 
ever, is  usually  one  inch  thick,  an<l  can  Ih-  driinl  in  usual  kilns 
in  alMtut  21)  days. 

Many  kiln  owners  will  wnnder  whether  th-.-ir  present  kilns 
can  Im>  operated  within  the  limits  of  the  specilicatioiis,  In  nios*. 
instances  the  answer  will  he  in  the  iM'^alive,  tor  few  installa- 
tions p<iss,'ss  the  ade«|Uate  and  accunUe  control  for  tempera- 
ture, humidity  ami  ciculaliiui.  The  laller  nuist  ji.ovide  four 
air  chaii^-cs  an  \\»»r.  Kilns  in  ueneral  have  hecn  >i|icialid 
eareU-s-sly  ami  m>  incentive  has  Ik'cii  ollVred.  nor  en>'onr!i;;e- 
nu'ut  ^iv<-n  In  kiln  dcsipiers  and  nniiuifaclunTs  to  supply  kilns 
bam'd  hy  the  spe^'itieation  and  the  se|rrc};ation  uf  kinds  ami 
thicknesses  of  luinhi-r  is  pmvided. 

In  t>nler  to  faciliiaie  the  analysis  of  kiln  rwords,  it  is  sujr- 
f»ested  that  o]>erators  keep  a  tabular  record,  niakinf;  records 
ns  the  (Irvini;  prm-ess  projiresm-s.  A  typical  re<'oril  is  shown 
in  chart  111.    This  can  Ik-  varie«l  to  suit  individual  conditions. 

A  c(iiuparis«>ii  with  the  piverninent  sji<-ci|j<-atiuns  <-an  h? 
reailily  made  hy  plotting;  i-hart  III  on  II,  with  the  result  shown 
in  chart  IV.  The  writer  ha^  intcntitmally  taken  a  tyjiical 
vapor  kiln  m-onl,  on  one-inch  o.-ik  at  usual  dryinp  tempera- 
tures, which  lUuti  not  come  within  the  specificalion,  in  order  to 
emphasize  the  digerepaueies  ainl  to  show  the  relation  l>etween 
usual  drying  conditions  and  the  {^mernmeut  retpiirenn  nts. 
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It  is  to  bv  not«<l  that  one-iuch  oak  and  walnut  take  the  tnune 
drying  sche«lule. 

The  comparative  use  of  tabular  records  such  as  chart  III 
and  of  graphic  nnords  similar  to  IV  is  roeommonded.  For 
eleamess  of  re<ord,  the  coiuplctc  graphic  chart  for  speeiliea- 
tiou  numlier  20,500  (chart  II)  should  be  prititod  in  a  faint  ink, 


so  that  tht!  actual  o])erating  lines  stand  out  with  clearness. 

There  is  no  doubt  that  Government  iuspectons  will  weleotn* 
the  systematic  use  of  complete  reconls  similar  to  the  abor«. 


Ni>li». — Conyrlrtit  privllece«  on  cliartB  I  and  II  ore  rfs*rvod  bj  u» 
OrsDU  Kaplun  Vvuepr  Work«. 


Radiators  for  Airplane  Engines 


The  Auto  Kudiator  Manufacturing  Corp.,  manufacturer 
of  the  "  Flexo "  copper  core  radiators  has  investigated  the 
problem  of  airplane  engine  radiatoni  in  a  thorough  manner 
and  some  interesting  results  are  available. 

Data  was  obtained  from  field  tests.  Owing  to  the  port  of  the 
country  lu  which  the  tests  were  run,  large  radiators  were  re- 
quired on  account  of  climatic  conditions.  Tests  were  made 
on  several  radiators  of  each  type  and  an  average  taken.  Four 
types  were  eonsidere<l: 

(1)  Front  Type:  The  front  type  is  mounted  directly 
back  of  the  propeller  and  is  usually  attached  to  the  machine 
by  means  of  studs  from  the  bottom.  This  is  a  rigid  mounting 
and  if  proper  supports  are  not  provided  from  the  upper  parts, 
the  radiator  will  whip  back  and  forth  and  cause  leaks  where 
the  studs  enter  the  lower  water  box,  or  tear  the  core  loose- 
where  it  is  soldered  to  the  tank.  This  type  is  also  mounte<l 
by  means  of  bolts  through  the  lower  pari  of  the  hood  ledge. 
This  is  the  better  of  the  two  ways  as  the  strain  is  distributed 
aSung  the  sides. 

When  this  type  is  used  with  a  vertical  engine  it  may  re- 
quire large  upper  water  tanks,  in  which  case  the  frontal  re- 
sistance per  b.h.p.  run  rather  high. 

This  ty|>e  also  usually  carries  considerable  water,  due  to  the 
tank  around  the  bole  through  which  the  pn>peller  shaft  passes. 


Fio.  1.    Frokt  Ttpf, 

(Mounted  back  of  Propeller) 
rnou  riELp  tcstm 

CeoUng  prr  b.h.p  117  fuj.  lu. 

rnre  per  b.h.p  0.39  lb. 

Water  per  b.h.p  0.42  lb. 

rroDUl  p<T  b.h.p   4  M].  IB. 

Radiator  per  b.b.p  O.Sl  lb. 

■adiator  and  Water  per  b.h.p  O.B  lb. 

The  lnri;e  water  box  and  tank  around  the  hole,  of  course,  add 
to  the  weight  of  the  radiator,  bringing  the  total  weight  very 
high. 

The  front  type  is  also  somewhat  complicated  in  manufac- 
ture owing  to  the  curved  lines  which  conform  to  the  shape  of 
the  body  and  the  lines  round  the  propeller  hole.  This  involves 
extra  material  and  labor. 

(2)  Sidf  Tijp'  -.  There  are  many  kinds  of  side  type  radia- 
tors, but  ordinarily  they  are  mounted  alike  on  the  side  of  the 
body  with  studs  from  below  and  attached  to  the  struts  from 
above  by  the  same  means.  The  manner  of  mounting  is  good 
in  that  there  is  little  chance  to  whip. 

The  side  type  is  always  somewhat  heavy  for  two  reasons: 
Extra  parts  for  two  radiators  are  neeiled;  and  a.s  the  radiator 


is  lower  than  the  water  jackets,  it  requires  more  tanka{^  aoJ 
core.  The  manufacturing  cost  of  this  type  runs  quite  high  but 
not  so  high  as  the  front  type,  because  of  plain  cores  and  \e» 
skilled  labor. 


Fig.  2.   Side  Tvpk 
(Mounted  on  Side  of  Body) 

raoM  riiLD  tests 

('oollDg  prr  b.h.p  104  n.  12. 

Core  prr  b.h.p  0.46Ui. 

Wiiti>r  per  b.h.p  0.251b. 

Kriiiital  p«T  b.h.p  7.2  H-l^ 

Itudlntor  per  l>.h.p  O.Wlb. 

Kainatiir  ami  Water  per  b.b.p  O.Sl  lb. 

(3)    Overhead    Type:     The   overhead   type   is  oinaUr 

mounted  above  the  aviator's  head  and  attached  by  menu  of 
brackets  to  the  struts.  The  location  is  ver>'  favorable  becaw 
of  its  height  above  the  engine.  However,  should  the  radtatcf 
become  punctured,  the  aviator  is  liable  to  become  scalded. 

The  frontal  resistance  is  perhaps  not  so  large  becauM'  ;i' 
radiator  does  not  have  to  be  large  on  account  of  its  favorebk 
location.  The  ladiator  hinders  the  lifting  power  of  the  upp*f 
plane  to  a  certain  extent. 

The  overhead  type  must  be  hung  from  the  sides  and  nviof 
to  the  fact  that  strong  reinforcements  are  required,  this  type 


Fio.  3.  OvF.RiiEAn  Type 
(Mounted  above  Driver) 

ritOM  riCI4>  TCSTS 

CooUoR  per  b.b.p  US  tt^li. 

Cure  j>er  b.h.p  O.MIb. 

Wati-r  per  l>!h.p  0  Jt  lb- 
Frontal  per  b.h.p  S.T  nt». 

Radiator  prr  b.h.p  CSSIk^ 

Radiator  aud  Water  per  b.b.p  O.MIb. 
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Fio.  4.   Over  Engine  Ttpe 

(Mounted  over  Engine) 

raoM  rici.D  ntrn 
CooIIdc  per  b.h.p  121  nq.  IB. 

Core  p*r  D.h.p  0.31  lb. 

Water  per  b.h.p  0.^8  lb. 

Prontal  per  b.b.p   0  aq.  1b. 

Riidlator  per  b.h.p  0.M  lb. 

Radiator  and  Water  per  b.b.p  0.63  Ib^ 


is  exressively  heavy  lor  the  work  it  perfomis.  Because  of  ita 
location  this  type  must  be  made  wide,  and  a  large  upper  tank 
is  required  whi<  h  increases  the  weight  per  b.h.p. 

It  is  poiisible  to  manufacture  this  type  without  rounding  the 
comers  of  the  core,  but  more  skilled  labor  is  required  because 
of  the  necessary  finishing  in  the  assembling. 

(4)  Over  Engine  Tyve:  Tliis  typo  is  mounted  on  the  top 
of  the  engine  on  spring  legs  which  are  l)oIted  to  the  engine  by 
means  of  the  cylinder  head  cap  screws  and  ol.so  is  supporte<l 
from  the  top  on  either  side  from  the  struts,  making  a  very 
good  mounting.  The  location  is  favorable  with  the  only  dis- 
advantage that  it  shuts  off  some  of  the  aviator's  view.  The 
actual  frontal  resistance  of  this  type  is  less  by  one  half  of  tbat 
shown  on  the  table,  one  core  being  bark  of  the  other. 

The  over  engine  type  does  not  rc'<juire  large  water  tankagd 
due  (o  the  long  cores  and  has  many  good  manufacturing  points 
such  OS  plain  square  cores,  perforated  strip  sideH,  and  indi- 
vidual water  boxes  soldered  to  the  cores,  and  takes  less  skilled 
labor  than  any  other  type. 
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Coollnjt 
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.81 
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radiator  core.t  have  a  combination  thin  and 
wide  water  travel  and  are  soldered  at  all  points  of  contact 
These  cores  are  flexible  and  will  stand  severe  landing  shocks 
without  injury.  They  can  be  frozen  any  number  of  times  with- 
out being  damaged. 


Slip  Stream  in  Relation  to  Stability  at  Stalling  Speeds 


By  A.  A.  MerrUl 


In  testing  a  model  for  static  longitudinal  stability  it  i* 
common  practice  to  set  the  model  ujj  on  the  axis  of  the  balaneo 
in  the  wind  tunnel  with  its  span  vertical  and  the  chord  of  ita 
surface  at  the  desired  angle  of  incidence.  The  force  down  the 
wind,  Le.,  drag  or  K„  and  the  force  across  the  wind,  i.e.,  lift 
or  Kf  are  then  measured.  From  these  the  resultant  force  may 
be  computed  as  it  equals  the  square  root  of  the  sum  of  the 
squares  of  these  two  forces. 

Also,  OS  the  axis  of  the  balance  does  not  pass  through  the 
center  of  pressure  of  the  model,  there  will  be  a  couple  about 
this  axis  which  is  measured  by  the  torsion  of  a  wire.    If  we 
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Fig.  1 

divide  the  magnitude  of  this  eouple  by  the  magnitude  of  the 
resultant  force,  we  will  get  the  vertical  distance  of  this 
resultant  force  from  the  axis.  We  are  then  able  to  plot  on  a 
side  elevation  of  the  model  the  position  of  this  resultant  force 
since  we  know  its  line  of  action,  point  of  application,  direc- 
tion and  magnitude. 

We  do  I  his  for  all  flying  angles  and  we  get  a  series  of  lines 
ealleil  force  vectors  and  from  Itiis  scries  we  can  determine 
the  static  stability  of  the  model.  Thus,  a  model  is  statically 
■table  if  the  vectors  follow  the  progression  of  the  angles  of 
incidence,  i.e.,  if  the  vector  for  2  <lpg.  is  behind  that  for  1  deg., 
the  vwtor  for  3  deg.  behind  that  for  2  deg.  and  so  on. 

In  practice  these  vectors  generally  converge  upward  which 
means  that  the  center  of  gravity  inuitt  lie  below  the  point  of 
eonvergcnce  if  the  machine  is  to  be  stabl  This,  of  course,  is 
common  knowledge  to  all  familiar  with  luboratorj-  work  in 
aeronautics. 

It  is  generally  supposed  that  the  position  of  the  vectors  is 
constant  for  a  given  model  regardless  of  air  speed,  but  this  is 
not  true  unless  the  mtu-hine  is  gliiliug  without  power.  With 


power  the  velocity  of  the  slip  stream  alters  the  position  of 
the  vectors.  And  this  fact  may  show  how  a  machine  may 
tend  to  stall  with  loss  of  power. 

In  Fig.  1,  let  .4  be  the  main  surface,  £  the  tail  and  C  the 
center  of  gravity.  If  the  machine  is  flying  at  a  large  angle, 
the  resultant  pressure  on  the  main  surface  lies  forward  of  the 


a' 


o' 


Fio.  2 


center  of  gravity  and  tends  to  stall  the  machine,  while  the 
force  on  the  tail  tends  to  maintain  equilibrium.  The  force* 
are  shown  to  Ih>  vertical  men-ly  for  tlie  sake  of  iilustratioo. 
The  etpjation  of  equilibrium  is  I'VLV  —  FUIM. 

In  Fii;.  2  is  shown  the  appro.ximate  sphere  of  action  of  the 
propeller  slip  stream.  When  power  is  shut  off,  it  is  only  the 
center  part  of  the  wing  that  is  afTccted,  but  the  lift  on  the 
whole  of  the  tail  surfacps  is  diminished,  even  though  the  tail 
is  Ro  far  from  Ihc  profK-ller  that  slip  .stream  afT«'«rts  it  leas 
than  the  wings.  It  is  possible,  therefon>,  that  the  lift  on  the 
main  surfaces  may  be  diminished  by  a  smaller  fraction  than 
lift  on  tail  surfa^-es,  and  the  equilibrium  is  broken,  so  that 
there  is  a  tendencv  to  stall. 
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International  Aiicraft  Standards 

(Coitfiitwetf  from  taat  <iMie) 


3St$-Sfmitfiettkma  far  Attur  SimI  »mI 

Okmebal— 1.  Tin  ganeral  aficcIflcatlciiB. 
IGl,  Bball  fona,  according  to  their  ii|tpll- 

calillUy.  a  i»art  of  tbcHe  RiKHlfloatlons. 

Maferial.— Z  The  iroiltrlnl  for  rlics<. 
shiH-ts  sUall  l>e  chctsf-n  frmn  tli<'  1.  A.  S.  B. 
st.-iiiiliinl  nlloy  sttM'ls  listed  lifliiw.  The 
<-<iiii|Kisitii)n  slmlt  lie  static!  by  tdc  iiniini 
fin  tiinT  or  ciiiitru'  liT  ami  is  furlluT  lim 
ltc<l  ns  follows:  r:irl"iii.  ii.pt  .ivcr  O.'Si 
\K-r  octit. 

Mam  lAincRK.— 3.  (n)  Tlu'  ni..1  sliiiU 
be  iiiantifnctured,  or  at  kn^r  liiii-l.cd,  hy 
tlie  ojifii-hwirtli.  pltftrlo  furiiii' I'.  .  r  i  rnci- 
lilo  jirocitss. 

(b)  A  sufflclfiit  «llsi:ini  shall  he  uiadv 
from  each  liigot  t<>  sf^  urc  fr««daai  from 
piping  and  uudue  si  ^rcKatlon. 

(c)  Sbeets,  uulenH  ordered  cold-ndled, 
Khnll  l>o  full  picklc^l. 

i  i'  I  shoctis  are  to  l>f  wfll  iind  uniformly 
auiii:U<<il  in  acvuriiniHf*  witli  rixhI  ti>iii- 
mercial  practice.  For  slicots  llKbtcr  tlian 
O.OtiS  Id.  (1.C5  mm.>.  tox  auu«iuliiiK  is 
preferred.  For  alieets  0.086  in.  (IM  mm.) 
and  tliteker,  open  annealing  te  prtferred. 

Ifeal  Treaim<nt.—(c)  Tho  manufao 
turer  aball  slatt-  tlic  heat  treatment  rec- 
omnipnded  to  (fivo  the  physical  imiiH-rties 
PI  UN  I  fi oil. 

Workmanship  and  Finmsii. — 4.  (n)  The 
sheets  must  Ih»  <T>ijiiiipr<'lally  tiat.  rloaii. 
siiiiM'ili.  frof"  from  s-'aiiis,  liinilii:)t!<ins, 
|.!i--ri.r-.  .-iikI  otln  r  siirl'.ir.-  ili^rci  t-.  'I'hi'y 
IiiU>t  !«•  iniitiinn  In  ijiDililv.  .ind  wiliiiii 
the  Nt  i(iiila Ifil  riiar'^'liis  of  nianiil'iH  tiin'. 

(lo  Any  sliiH't  may  !«'  rcjecteci  liomiisi' 
of  injurious  defect*  or  faults  in  luauufac- 
ture  nt  any  time,  uotwlthstanding  that  It 
haa  prevlooBly  been  aoeepied  to  tbe  to- 
spector;  It  aball  be  returned  to  me  matitt- 
fncturer  nt  the  tatter's  expense.  Tbla 
clauKf  sliiill  not  l>o  taken  to  apply  to  ma- 
terials faliricated  after  export. 

I'll Ysn  AL  I'rohkrtiks  A\n  Ti  STs.  r.,  <ut 
SiMTinieiis  cut  In  any  direction  from  tbe 
hrat  ii'-atod  siun  ta  diall  bave  tbe  follow- 

liii:  properties  : 

'/'(  icri/r  7'«<f — I /.  t  Minimum  tcuslle 
sfrenirth.  KKi.txio  II,.  |i,t  sh.  In,  i70..tO  kc. ,' 
mm.- (  :  ininiinmii  \  i<  l.l  point.  ".".i)(M»  ii>. 
per  In.  (.'il'.TU  k;:./iuiu.-)  ;  luiuiuiniu 
•longatloD,  15  per  cent  In  4  In.  (101.6 
mm.). 

Bmi  Te»t,—(e}  Stripe  cut  from  aa- 
nealed  aheets  shall  atand  being  bent  cold 

thnnieh  an  ansle  of  1*0  d^^  In  any  di- 
rtH'tion.  to  a  null  us  ih|u»I  to  ue  tblcknesw 
of  the.sliii'l  wiihoul  frarlure, 

ill)  Strips  I'l  in.  (.'il.7.'.  nini,>  wide  cut 
from  anneuNnl  shi'cls.  and  wltli  <,ili:i,,< 
ronndetl.  shall  stand  reversed  ^'  ii'li:,--. 
cold.  Ihroui:h  an  anL-le  of  ;t(i  de^.  for  not 
less  than  thi-<-e  eomiilele  revers.i'.s.  with- 
out fnitlure.  The  test  is  to  Pe  made  In 
A  s«junre-noHe  vise,  llie  efl^es  over  li 
the  siK-cimen  Is  bent  lielnj;  ruundeil  to  a 
radluH  etpml  to  tbree  tlmea  tbe  tblckneaa 
of  tbe  riieet. 

SBixmoJtoFTkflr  MtKoaant — C  Tbree 
aheetn  shall  be  taken  from  each  amwallnR 
»>o\  to  repKsent  tbe  top,  middle,  and  bot- 
liMii  of  the  Stack,  or  1  Sheet  from  each  2r> 
when  sheets  are  open  nnneah'd.  Hue  (en- 
sile, oiie  Ivendlii;:.  and  one  reverse  I.endiiv.: 
te-'t  *ilialt  111"  made  froni  eaeh  slieet 
.sele<'(ed. 

iMMiNsloNs  AMI  ToiinvNris.  7.  The 
dimensions  and  toteran<es  shall  le  those 
Riveii  In  the  tjlMe  lieloVV  iiiid  In  the  spis-i- 
flcatlons  :isn.  The  Ihiekness  will  lie 
R|>eclBMl  111  deciuml8  uf  an  inch  or  mlUi- 
meters. 

DBLivnT,  PAeRm,  ahd  Saimiia.— 6. 
(c)  SiMett  abtll  be  eat  to  tbe  leqnlied 


loim  and  shall  he  ordered  In  aa 
narrow  widtba  aa  can  be  need. 

(5)  All  abeels  aball  be  oiled  for  pro- 
tectloa  igaluBt  corrosion. 

(c)  SboeUOXMS  in  (LfiS  luui.)  or  Uiin- 
ner  shall  be  boxed,  tbe  welgbt  of  tbe  box 
with  contents  not  to  exceed  220  lb. 
*100  kg.). 

(tf)  Sheeto  tbldier  than  0065  in. 
nitn.i.  np  to  and  Including  0.I2S  in.  CS.18 
mm. I.  shall  be  crated,  tbe  ynigbt  at  crate 
and  contents  not  to  exceed  220  lb. 
<100  kg.). 

(c)  Sheets  thicker  than  0.m  In.  (&18 
tutii.)  may  be  handled,  the  weight  of  bun- 
dle not  to  oxcewl  220  lli.  (ItK)  k!:.1 , 


from  each  Ingot  to  secure  freedom  from 
piping  and  undue  segresatinn. 

(c)  The  billets  from  which  the  liars  are 
made  are  to  be  roueh  tiirinHl  or  •  hipped 
(o  remove  all  surfiice  dere<  ts  w  hich  inieht 
lirisltke  seams  In  (lie  linislie*)  har.  No 
UtideiviiKliiL-  in  eliipi.ii,;.-  will  he  .m.1i'w,-,1 

{d )  The  steel  mainifa' tiirr^r  shall  sr^re 
tlie  Ileal  treatnien(  re<  o!ijiiie:Ml.  d  for  i-.i?* 
hardenina  this  mrt^]  and  lo  the  fttiy«- 
Ical  pmperdi-s  speellle,!. 

WoRK.MASsiiip  AND  Finish. — I.  (a)  Tbe 
hsns  are  to  be  sound,  eomnn-reiaay 
slraight.  fVee  from  piix-s.  lapx.  crack.*, 
twtats,  aeeme.  and  damaged  euda.  and  are 
to  bare  a  woTkmanllke  flnisb.  They  are 
to  lie  uiilforin  In  nuallty.  within  the  sflpa- 


CREUICAL  COMPOSITION  OF  STANDARD  ALLOY  tCTBRUt. 


Kicatb  8*ssUb 


NlJITltxT. 

2320 
2335 


f '»rt>ub. 
0  10-0. 30 
25 

.ao-  .30 


MttDjtanpjW. 

o.no-o,flo 

..TO-  W 
.00-  .80 


fhoapliMam 

nisnmum. 
0  IWO 
.040 
.040 


.Vi.k<l. 
3  25-3,75 
3.25-3,75 
3.SS-4.7& 


Xumhcr. 

nioiBoDnttb 

Sulphur. 

Cnrtno. 

SHUnsMua. 

nuixinuiin. 

ITvM. 

Clj  rorriH_m_ 

-1120 

0  l!V-0.25 

o.ncM)  fio 

0  040 

0  IM.. 

1  00-1  M 

0  4.'j-t)  7i 

10-  .20 

,  .V) 

(MO 

.(>»,j 

1  "■o--.*  no 

90-l.Si 

X.Ul.i 

10  20 

;«>-  «io 

(HO 

fHS 

2  7.".  .1  -2:1 

.70-  .9S 

iiii 

.10-  .  M 

.30-  6(1 

040 

01.'. 

1.25-1.7$ 

CuUOUltM'V  AN  «f)U  » 

NiHBbW. 

CariMiB. 

jjulpbur. 

ChmBiui. 

YklMliioB 

•190 

0.15-O.SS 

0.046 

O.flO-O.SO 

0  19 

When  electric  or  crucililc  furnace  steel  bcinc  turned  and  threaded  readily  and  of 

la  mieclOed  in  the  order,  the  maximum  taking  a  good  finish, 
lltowttble  perecntagBS  of  phosphorus  and      (ft)  Any  nrliclc  luny  be  rejected  be- 

sulpbur  may,  at  the  option  of  the  pur-  cause  of  injnrioua  defects  or  fbnlts  In 

chaser,  be  limited  to  0.08  per  cent.  mannfaetttrv  at  any  time,  notwitbatandint 


TABL£  OF  TOIJ::HANC£li  »'0U  STANDARD  STEEL  6UEETS. 


TalManM  for  ibM 

()S&.6  m.)  iridp 

■Bd  tmler. 

TalatWMt  fcr«b*«<ssnw  U 

ItUKnultn. 

0-0.0» 

0.51 

-t'COM 

+o.<.i;( 

d^.ooe 

sO.OS 

0.54-  .76 

-  .003 

+ 

0021-  mo 

+  .008 

t  ()-•. 

3r  OS 

-  .003 

.0.31  (^o 

.79-1  03 

±  .003 

± 

±  om 

i  IPs 

cm-  o."Kj 

1.0.V1.27 

±  nca 

±  0* 

±:  Oi»4 

-r  iO 

0>i,', 

1 .  :iivi 

31  004 

±  .10 

±  om 

i  10 

thiO-  livi 

1  (  ks  2  .0:5 

:k  .10 

±  oo:> 

.13 

SOl-  .  ILHJ 

2.l»i-2,.>l 

±  .mxi 

±  .1^ 

±  006 

*  .IS 

101-  ,131 

2  .'>T  :'.  tt-, 

IKX> 

±  .15 

A  .007 

*  .is 

121-  .SM 

3.(l6-«.35 

*  M06 

±  ,15 

*  .008 

It  M 

3S1B — Specifications  for  Alloy  Sleel  Bar* 
tad  BttbtM  lar  Cm  Hmdmbm 

(13«.Q00  LIx.  Per  84.  In.  TKasOe  Btrengtli.) 
(Jk.nkbai.. — ^1.  The  getteral  apedflcatlona. 

IGI.  shall  form.  ae<-on1lne  to  their  appll- 
cahlllty.  a  )-art  of  these  s)iecitlcatlon8. 

.Maiihim.  "J.  The  material  for  these 
lars  sii;ii|  lie  cliosen  from  amoni;  the  I, 
.V.  S.  I!,  standard  alloy  s»eels  li'-te.l  t.e 
low.  Tin-  I'oniposltion  clio^ieii  sliall  he 
stated  hy  the  maiinfacturer  or  contnictor 
It  is  further  limited  as  followa:  CSrbon. 
not  over  O.'Si  per  cent. 

MA.M  F,inrt:RK. — 3.  (a)  The  stPel  shall 
be  manufactured  or  at  least  Bnisbed  by 
the  opra-bearth.  etoctrlc  fnmaoe,  or  cmcl- 
Me  process. 

{I)  A  Bufllclent  discard  shall  be 
688 


Intel]  marslnii  of  manufacture.  capaMr  of 
(hat  it  has  previously  been  accepted  tt 
tbe  taispeelor;  It  Shall  be  retomcd  to  the 
manufaeturvr  at  tiie  latter^  opense, 
This  c]au!«e  shall  not  be  taken  to  apply 
to  materials  fabricated  after  export. 

PinsirAL  PaonuTiEB  aub  Tms.— S. 
The  bnrs  shall  bare  the  following  idiyslnil 
jiro[N'rties : 

7c»tst'".  Vivr.— (,7  1  Minimum  ter>i!.' 
streiiiTth,  i.'io,ncH"t  111.  ],er  sipiaro  inch 
i('1.H1>  li;;  iniu.- 1  ;  mlnlmmii  yield  point. 
iCri.CifiCi  ll>,  ],er  s<iuare  inch  kc./ 
iiitii.'i  :  laltilniuin  elonpition  in  2  in.  (T<0.^ 
mm,)  01  ]>rop»rtional  pii:e  leii-jth,  1-  j^-t 
cent. 

ffffrrfncs*  Teift. — (b)  After  cnrtionizln?. 
and  tempering,  tbe  case  most  show  a 
minimum   Shoie  scleroseape 
nomber  of  T8. 
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AVIATION 
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Imiiiiit  Tt„l. —  (r\  Wlifii  imiiiict  testing 
n)!i<'h!iu>?i  iif  llic  )Hi>iiaiihini  tyiii>  iirc  iiviiil- 
ulilr,  ir^is  sliuli  i  .irri.'.l  .>iii  ir  rt4|iiired 
to  dilcrniiiu'  tlii'  s|«xilii'  iiii|Kict  work  of 
rii|)tiirf  of  tln>  core  In  fout-iiouiKlM  (or 
kiiugrain-iiH-ters ) .  lii-sulis  niarkcilly 
Jo««r  tban  the  avcrayc  for  this  \\\>c  of 
material  will  be  Kulliiient  caui«e  fur  (iir- 
tber  tBTcstl«atl«D  (or  rebcat-treatiucut ) 
of  the  material. 

ScLGCTiMrorTBST  SraciuorA.— Tbnv 
NirN  of  cttcta  8l»>  rolled  ftom  a  beat  abnlt 
Ik*  tnkfu  aurl  tost  pl<>f^  prnwH-il  hi  mc 
•  ■ord!Uio«  with  tlif  I.  A.  S.  li.  Rtuiiil:i ni-. 
I'.AvXx  lest  in'i'ci-  .iiid  ttio  l«iir  fri-tii  wl  U  t. 
if  i.«  cut  shall  In-  staiii|H'(|  wiUi  i.inri 
fyiiiK  niiiiiler  Stu.ulil  any  of  tlu'  Xv\ 
jilci  cs,  afli  t  I  l  ii'L:  lu'Mt  trcatfil  in  ttic 
iiiiiiiiii'r  rfcoriiim  \<\  the  sli'c!  maiiu- 

failliriT.  fail  lu  -Imsv-  ihr  |  .| '.-mTiIu'iI 
IjbyMicul  |ir<i|ii?rtics.  new  t<  st  iiicK-s  (ilnii- 
larly  hli'ntiflod  sliall  be  iiiiidi>  fmui  tlu- 
anrne  three  bars.  At  the  option  of  tlic 
purcbaaer,  tbo  ateel  matioractufer  may 
Tocominetid  a  dlffeteut  beat  treotnwnt  Cor 
tin-  i'«>Pf>fi(l  st'T  of  lost  .siMTlmena,  and  to 
tliat  cud  lio  tnay  nmke  xiich  teitta  aa  he 
desires  from  till'  r«'linilllder  of  tlic  three 
lijirs  taken  for  the  tests.  Slioidd  any  nt 
the  three  s|ic<lmeiis  laUen  for  the  tiiial 
tests  fail  to  sli.  w  t!ie  reiiiiiretl  physldil 
proiM  Tties.  tlie  liiiFM  of  that  heat  of  the 
size  re]>re^nted  tqr  tba  apectanena  afaall 

Iw  rejeiteil. 

DlMK.NSIONS    A>"n    Tol.KKAM.KS. — 7.  Tlie 

dimensions  iitid  tuleraiK-im  tihull  b«  those 
of  tiM  qwdfleatlOBB  8811. 

DxufKiT»  Packiro.  ard  Sairruso.— S. 
(a)  Xbe  bM*  thall  be  ddivwed  In  tba 
amraalcfl  wttite. 

(A)  Tlie  hnrs  shnll  In  ireneral  be 
Kroujied  In  litiiidles  W4'lcliini;  not  more 
than  i^O  Ih.  (113.4  kg.i.  iinles.«  other- 
wl.se  rttfreed  helwet-n  nianiifacturer  atid 
pur' h:i>-er  :  tlie  heal  iiniiil cr  and  the  I.  \. 
S.  r.  >iei-I  serhil  iiunilNTs  shall  lie  |>!ain!y 
marked  on  a  metal  ta;;  iitt  ichiil  to  eai-ii 
hinidle.  If  liars  are  imi  >  i  mtmiK-il  .-uid 
Imiidleil.  each  tar  shall  he  (ihiinly  iniirki.Nl 
with  the  Ileal  iiiiiiiiier  and  tbe  I.  A.  S.  B. 
ateel  gertnl  uuiuIht. 


TABLE  1. 
f(TA!(D4lll>  9ncr.i.  Il>iu-.  Krirxn 


*  Hot  rolM.  - 

uf  hnr  (•IIhiik  k  t  or  wnlili 

•  ncrxw.*  tial--.  i  


-Tofer»ncp.—  .  


llrtglil  r 

.li:tnit't<-'f  ' 


.-l.ltli 


O  II  S7'. 

1 

1    .sTr.     .  KHI 

.'t  mil  i  iMMi 

4.UUl-.->  INKJ 

'  Wl 


M  7s  II  L'S 
4!  lo  17  II.) 
17  !;-<     71.  -1) 

7i'.  J:;  ;<i|  Ml 

Mil  m-in.tM 

127.D8 


/«<■*. 

MUhmHn*. 

J,..  I... 

1/ 

/.I  1.  .1/, 

.'I'lVi-f*  r. 

+0  010 

+0 

•.'."> 

(1  o 

II 

1 1 

.  ;i  1 

-11  on.' 

- 11  i:'.'> 

'  ni.-. 

;  .s 

11  .'11  1 

:  1 

_'s 

—  lis 

iijo 

.  1 

1  ij'r  ; 

17 

1 1. . 

-  OOJ 

-    .  10 

r.  1 

1  v7i, 

14111 

i; 

» i  V  - 

7<i 

■Jtl 

—  IMI'. 

-  11 

u:<> 

I  1 

:i  i^r.  i 

mill 

74> 

.  -',(- 

101 

IM 

-    1 » . 

-  .  1  .■> 

-  I 

'il 

T    1  N  1 1  - 

OOII 

lol 

ii;i 

127 

IIU 

-    I»,  1/ 

-  .  I> 

T  .  luo 

.'i  (101 

<i:i 

-  .HIS 

-  ;.'u 

TABLE  a. 
StAMiuaa  SiaxL  Bus.  HajuoiM. 


I 


J. "ill 

t  L'  IRItl 


.llth  HI  T'  -.t  ri.L!.>  . 
.l/l.'l.r  

II  J.; 

ill .  in  :li  aii 
S0.l»-7«.» 
7e.33 


 TtMmm. 

'<">•.  MMmtltr: 

■  (.1  i>iii  -ni.ii 

~  .'iir.  +  .38 

f  .UUU  T  .M 

-f  .085  ^-  .H 

+  .tBO  +  .78 


tif  b»r  iwiilth 


IliiKht  lull..!  attd  (Imwit, 


.1/. 


0  'XI»--J.WO 

s.oow.wio 

3  001 


U  :>J  :J.i  t,:i 
;fa.tta-ou.w 
W.8S-Ta.» 


-TiiU'riilire.  * 

ln,>..  Millimiitr. 
-M  mr2      -0  <>.■> 

-  UM         -  .«S 

-  im     -  .10 

-  Ma    -  .» 

-  .1)09      -  .U 


l  .\ULL  X 


Tokinukcr  for  nhnou  incliva 


(.13  i.H  mm,)  witli!  unii  uikIm. 

itlclM*  (3U.tt  lURl.l  niai:. 

/»•*. 

UUHnuNf. 

/ivA. 

flK*. 

MMimUr. 

00-  020 

0-0.81 

f  T-0  (Ml 
1  - 

+1 

1.03) 
03f 

*0.002 

i.i  irj\  o.iii 

0  .76 

.  '-*  ij 
.ou:) 

o.-,t 

Oh  / 

±  Wi 

±  OS 

■  O-i;-  oiii 

,  70-1  IJ2 

J. 

IIO.) 

±  .OUi 

±  .«■> 

oil  ll./l 

l.tH  1  L'T 

'  H  I.I' 

.US 

—  ucn 

±  .10 

O.'.l  -  Ot..". 

l.:iij-l  (i.-i 

if: 

.  10 

j_  IHU 

=t  .lo 

1  ovi 

1  >w-2.o;i 

IHi4 

.  10 

±  .UO.j 

±  .la 

i>s;  KM 

J  IMi  M 

* 

.(*»; 

* 

.15 

a:  .OOa 

±  .5 

1111   ,  iji  1 

L'.,'.7-:i,(X-) 

-t 

.HKl 

a: 

.\!> 

±  .007 

f  i" 

IJl-.l'."') 

.1  ii7-«  .t.'i 

j- 

not'. 

,  15 

-     I  K  IS 

.■si  i  1 1,  'i'rm  s    1.    The  followltiK  tolcr- 
aiKvs    will    lie   alloWCd  Ott  tb«  OUtSide 
diameter  of  tubes: 
.si-,miU'«  tiil»p» : 

For  liilieo  undrr  1.5  In.  (38.1  mm.)  dltllMler 

±  o.noa  in.  (0.08  mm.). 
Tor  tiibM  over  i.s  In.  (.19.1  nm.)  <U« meter 
A  0.0«Ki  In.  (0.i:t  mm  ). 
Welded  ttttira: 

FW  ttlbpd  undi  r  IT.  in  CCK.I  mai.)  di*nwt«r 
±  0.uur>  in.  10  ).:  mio.). 


CHSXICAI.  COMPOinTION  OF  STANDARD  AUOY  OTEEIA 


Niiriittt  I 

a:ti.-. 
2320 


<  ;irl.,..i. 
0.1U-O.20 


MnnicanfiM*. 

Q.:«D-o.ao 

.30-  .00 


mnxiniuai. 
0.040 
.tNO 


Siilptiur. 
Dinximiim. 
U.04A 
.01& 


Ni<-k.!. 

s.aa-3.7s 


Cknaiiian 


Number. 

:ii2o 

X3315 
33IS 


Ckifaga. 
C.1M).XS 
,10-  ,30 
.lO-  .» 
.10-  .10 


o.aoo.eo 

..w-  .so 
..TO-  .eo 

.30-  .80 


0,1 


.010 
,010 
.010 


tliilnhur, 
nuunmiUBi 
Q.OtS 

.otn 

-OM 
OlS 


Nirlwl. 
l.OO-I  AO 
l.SO-3  OO 
2,7^-3,35 


Chroraiun. 
0  4.T-0  7.5 
BO-1.25 
.70-  .»i 
1.2&-1.7S 


("urlrtjo, 

0  16  O  35 

I'lii-v.hi>rit».  Hiilphiir. 
M:Mi.*      .  ■.          iii-.\!iiMjm.  inuximiain. 
0  JO  0                 O.tHO  0.(Mi 

(.'hroiiiiuiu. 

o.eo-o.Bo 

VtUkiutiiini 

mkiiiu  'JUL 

0  15 

Wb«B  electric  or  enielMe  foRince  ateel 
is  apeelfled.  the  maxlmam  allowable  per- 
centaffea  of  pbospborua  and  aulpbnr  may. 
at  tbe  optlou  of  tbe  pttrcbnaer,  bo  limited 
to  0.03  per  cent 


3Sil~-Tolmm€«it  an  Sttel  Bort,  Sfc««t«. 

Tbe  followtaig  labia  and  text  Indicate 
tbe  tolemnoea  wblcb  wilt  he  constdered 
standard  for  tbe  I.  A.  8.  B.: 


Vor  tubea  over  I.S  ia.  <9S.l  ana.)  diauoter 
A  0.010  la.  (O.SB  nai.). 

Tbe  totentttoes  on  coullanut  or  lalefloop- 
ins  tnbea  aball  be  decided  between  manit- 
fiumrer  and  {MicbaBer. 

The  permlMlMo  limit  of  Tarlatioii  of 
nail  thicfcnem  shell  be  10  |ier  cent  of 
I  he  dlmendloua  apeclfletL 

WiiiKs  ARo  Gajors— 2.  Tbe  following 
tolerances  will  be  allowed  on  wires  and 
cablnt: 

Jl^rJk-airMwl*  Meal  A  per- 

mloalble  mrlatlon  of  OjOOS  In.  (OjOni  mm.) 


above  );an(£e  on  all  .sizes  will  he  accepted, 
but  nil  wire  will  1k'  acce|ited  hiiviiig  a 
vnrlatlon  of  imiro  thuu  0.UCI05  In.  (U.U13 
mill.)  below  caiige. 

J»  Xondcxible  8tecl-Wire  CaMe— (6) 
Tbere  shall  be  oo  peraisatble  variation  In 
dbimeter  below  else.  Cable  bavlng  a 
diameter  of  OOSl  (  )  to  0.156  (A)  in. 
(0.7!)  to  S.07  mm.),  inclusive,  aball  baTe 
a  iwriiilnslhle  variation  of  10  |)er  tvut 
above  sl/.e.  and  calile  liiiviii;;  a  diameler 
of  O.l^T."!  ijJji  lo  lt.;!7."»  I  "s  I  in.  i4  7i;  to 
nini.>,  inclusive,  shall  have  a  per- 
tnlKsilile  variall'iii  of  7  per  cent  almve 
size. 

7X7  I'I'.iihh  ShrhWin  liihlc — (It 
'Miere  shall  lie  no  ]ieniiissilile  variation 
in  dliiUH'lcr  helow  size,  ("alile  haviii);  a 
diameter  of  0.0(!3  to  o.WM  (A) 

in.  (l.»)to2.3»  mm.).  IncliislTe,  shall  have 
a  pannlsitlbJe  rarlatioii  of  13  i^r  cent 
abore  liae:  cable  bavlng  a  dtameter  of 
0.126  i%^  to  0.187  (A)  iu.  (3.1S  to  4.7« 
ntm.).  ineluNlve.  sbali  hare  n  iiernilHsible 
variation  of  10  per  cent  ahove  size;  nild 
nihle  Imvlni;  a  dliiineter  of  <l.LM'«7  (  A) 
to  ii.:!7.".  I  \  I  in.  {'>.'>*'>  to  t».u3  mm.),  in- 
•  liisive.  shall  have  a  i>eriiil9aible  variation 
of  7  p«>r         iiliove  s|7.i> 

7X      /.''"J       ■ii'!'  Ui,.  c<o,i> 

I'll  tlicic  shulS  lie  1111  (H-tiiiis-il.ic  varla- 
lion  ill  diaiiieler  lielow  size,  (""able  having 
a  diauieter  of  0.1J.-|  l  >x)  to  (>.1n7  { 
ill.  <&l(i  to  4.70  mm.).  InclMKlre.  itball 
bave  a  permissible  rnriatlon  of  10  per 
<<eiit  above  slse;  and  cable  havinit  a 
diameter  of  0L318  (A>  to  0.S7S  (%> 
in.  (.'kSO  to  OLfiS  mm.).  Inclusive,  sbnil 
hni-e  n  iierminxlble  variation  of  T  tier  cent 

aliove  size.   

4P2 — Specificaliont  for  Aircraft  Fvrruirs  md 
Thimhlet 

(iK.vtKU.  1.  The  Kfi'iT'il  si'ecilu alions, 
lOl.  sh.iii  form.  iKH-onlitiK  to  tlieir  appli- 
cability, a  part  of  tbewe  NperlOcatinns. 

If  Tbimbles  aball  be  nana- 

fsctured  «f  I.  A.  S.  B.  standard  Ko.  1010 
steel  sheet,  cold  rolled  and  annealed. 
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Kririili's  slijill  be  tuanufiu-tured  of  the 
tiuau.'  siL>i'i  lis  lis  uMed  for  the  wire,  namely. 
I.  A.  S.  B.  Ntiindard  itMli  No.  1060,  No. 
1070,  or  -No.  1080. 

ILAtivrMTVWKiS.  (•)  Btad  wire  for 
winding  Into  f€frol«  iniU  be  mMmnly 
coated  with  pan  tin  to  Bolder  roidlly. 

<b)  All  thimbles  cihall  be  Rimathly  and 
evenly  electro-giilrniilztil. 

DlMBHSIONS  ANi>  Toi  •  mN<  I  s.— 4.  (a) 
Fornit«>«  iiixl  tliimtilp.s  Nlmll  conform  with- 
in Uiiiitg  K]H'('i!!i'ii  to  the  (litneraions  giTCO 
In  lh<>  tjihlc;  iunl  ilnin'lucs. 

( ')  I  1  :if  ::i;iriiif;i<  tin'i-i-  ^-li.ill  )iro\iik' 
hnnlnn-il  |.in  najjt-s  for  alt  sl/es  of  ihliii- 
~  mill  fornilos  nml  such  jsagHS,  after 
Muii  a|j|trove4l  by  tb(>  Guverutueut,  ubiill 
b»  (MMd  bjr  tba  taHpectorB  for  detemUnlnK 
«D  Istemat  dimoiBioos  and  shape*. 

Deutebt,  Paceoto,  AKa  SamoM^— 6. 
(a)  Permles  and  thlmhles  shall  be  packed 
anil  Hhipp«Hl  In  fiber  or  pasfetionrd  boxes 
coiitalnlnR  1,000  each. 

(It)  A  \i\hi']  on  fiu'li  I'DV  shall  be  mnrkcNt 
with  (irib'r  nimiluT  i>r  otlu  r  dIstlnRulshhiK 
marks.  sl7P.  tii;u>Tial.  >  \lileiiC«  of  lnsi»ec- 
tbiii.  i  tr  .  r"i|\ilri'd. 

iNsrtcTiKN  AM)  Ki.ptiTioy. — tt.  The  In- 
sprcfor  f^\v.i\l   r\:iiiil!i''  'int>  sanipit'  t.Tkfn 

a(  random  frnm  a  l)i>x  of  l.otMt  ferrules 
or  thimbles  and  determine  wbetttcr  It 
conforms  to  these  spcclflmtlons. 


I.  A.  a  B.  STANDARD  TINNED  STEEL  AIR- 

durr  rKRRULEflL 


ADtrioMi 

A 

E. 

Win  Oaf* 

nd 

D. 

1,000  pieiHM. 

<B.  4  S  > 

B. 

Inch. 

Inch. 

Povtidf. 

8 

0.128 

0.130 

0.20O 

M  .V) 

9 

.114 

.IM 

■2:\  00 

10 

.m 

.104 

.SO-* 

17  00 

U 

.lf«l 

1I,7.'> 

IS 
IS 

•OSl 

.OrS 

-8 

.Ha 

H.'lO 

0  03 

14 

.CM 

.133 

4.S0 

M 

.057 

.ow 

.lis 

3.10 

M 

.on 

.on 

.UM 

S.flO 

Americu 

A 

D. 

K. 

AppmUaate 

WiraOaa* 

•aid 

<ii.*ai 

B. 

1.000  piMW 

mm. 

mm. 

s 

3  23 

Tmi 

0  tiO 

14.65 

• 

3  91 

2.96 

3.92 

10.43 

2  69 

2  M 

,5.28 

7  71 

11 

2  31 

2  iO 

4  72 

s  .ri 

IS 

2  (a 

2.10 

4.20 

3.8C 

1.83 

1 

3.76 

2.74 

n 

1.63 

I  (W 

2  04 

IS 

1.46 

l.M 

3  00 

1  4t 

10 

l.» 

1.34 

3.48 

M 

DftMOSlOBa  A  and  B  (nsa  Vlv.  1)  are 
tntntmtim   allowaaeo  +  O^WS   In.  (O.0S 

mm. ) . 

The  s«Htlon  of  gage  bar  havlns  semi- 
circular ctluea,  as  shown  In  Flcr.  2.  shall 
lia.xs  IhrouRh  fcrnili's  wiih  :i  (I'urance 
of  approximately  0.003  in.  tO.Wt  mm.). 


8  HtBta 


0 

F«L  2 


AVIATION 

I.  A.  a  B.  arANDABD  OALVANIIED  STEISL  AlttCBAFT  TBIMBUM. 

OaiTCL 


.so 

1.00 
1. 90 

t.m 

1.60 
I  W 
2.00 


15,  i»n 


Slw. 

A. 

Inch. 

Inch. 

A  o^nd  A 

0.3S 

.3& 

.40 

:S 

.10 

.80 

A 

.80 

1.00 

C. 

D. 

E, 

Appioitaiata 

l.OOOptwiM. 

Inch. 

Inch. 

I'tiumcU, 

0  07 

0.0» 

0.032 

3  UO 

,07 

13 

o;!2 

4  34 

to 

.17 

0:i2 

il  .16 

.21 

.032 

»  00 

24 

032 

13  30 

1 ; 

2.1 

16  «-•» 

,  i'j>. 

:wi 

040 

.VI  -Hi 

21 

.u 

040 

33  00 

21) 

;t» 

.oeo 

74.00 

Mamc  Uwnf. 


l.WaiidS.38 

3.18 
3.07 
4.70 
5.M 
6.35 
7.14 
7.04 
0.8S 


A. 

B. 

C. 

O. 

B. 

v>'  i,:iii, 
1.000  iuecca. 

mm, 

mm. 

mm. 

mm. 

feo 

17.78 

1.78 

2  29 

o!« 

8.8« 

17.78 

1.73 

3  30 

.81 

1.07 

10.10 

».3I 

8.54 

4  32 

.81 

S.88 

1S.7D 

88.40 
3.48 

3.48 

3.Xt 

.81 

4.08 

15.84 

8.81 

0.10 

.81 

o.ia 

17.78 

35.88 

4.88 

0.S5  • 

.81 

7.84 

10.38 

40.04 

8.08 

l.«l 

18.77 

93.80 

48.72 

5.38 

I.OS 

14.07 

95.40 

80.80 

0.80 

0.01 

i.n 

38.57 

ToU-raiKi-  III)  dimension  A  (see  fig,  8) 
abaU  te  +  u.01  in.  (0.25  mm.). 


Via.  1 


Vm.  3 


SSaSpteifieaOoiu  for  Medium  Cmrhm 
Steal  Twbn 

(iOKRAI. —  1.    Till'  k'l'lli'rul  sp.'rnirnll'ins, 

IGl,  shall  form,  acconlliiK  to  iheir  ui*- 
pllcnltlllty,  a  part  of  these  spoi  iik-utloua. 

Use. — 2.  These  tubes  are  auitable  for 
atreeaed  parts,  such  as  braces  and  tie 
tubes. 

MATeaiAL— .*).  Xbe  I.  A.  &  B.  Standard 
ste<^i  .No.  1035  aball  bo  used.  It*  com- 
position is  as  foilowB: 

Percent 

Carboo   0.S(M)i.4O 

Manaaceiie    M-  .00 

Pbowborua,  Btaxlmwia  040 

mipfiar.  maslamBi   .OM 

IfANiTFACTUBB— 4.  («)  Th«  tobeM  srs 
to  be  of  the  cold-drawn  seaniloss  tytH>. 

Heat  TreatmenP^ih)  Xbo  tubes  aliall 
be  heat  treated  to  give  the  ptayalcal 
properties  epecUled.  It  to  deatmble  that 
their  be  Qaencbed  In  oil. 

(e)  Any  tnbe  may  be  rejected  at  any 
tins*  because  of  iojorioao  d^ccta  or  faolta 
In  the  steel  wblch  are  revealed  by  mana- 
factnrlne  opcmtlonR,  notwithstanding  tlie 
fact  that  it  lias  previously  paw-^ed  Inapeo- 
tlon.  .Such  reJiK-teil  mntorhit  shall  be  re- 
turned to  the  manufacturer  at  the  latter"8 
e.\p<'n»c.  Tills  clause  sliiiU  not  appl.v  ti> 
materials  fabrleatfii  aflcr  e.xporl. 

WoiiKvuNsmp  AND  I'lNlsii— 5.  The 
lulii".  II-  n  le  Niuoolli,  of  tlir  -I'clion 
s]ifi  ili>-W.  Willi  u  irhla  the  pi-rmlssihle  loler- 
anifs  a.s  )■!  u.i!l  thic-kneji.",  of  iiniforui 
ilianii'tcr.  fn'«-  from  si-ale.  dirt,  spicks. 
loiiKilndlnal  .lieamin'.:.  lamination,  upihiv- 
liiK.  and  blistering,  Imth  intermilly  and 
externally. 

I'HvairAL   PRoi'MiiEB    AND   Tests — 0. 


The  tiibea  Ohall  have  tlw  following  phyal- 
col  propertlea: 
7en«lf«  T«it—(m) 

MInliutim  tcnsilp  Ktrrngth,  80,000  Hi.  per  jqiwri' 

In.  «5G.24  kK. /mm'), 
Itlnlmnoi  yieli!  pal  tit,  iJO.OOO  lb.  ppr  ^u^ire  In. 

<49.i8  lik/mm  ». 
Minimum  •lon^'ulion,  <'itber  20  pt>i  cvnt  In  2  lo. 

(S0,8  mm.)  or  12  per  cent  In  H  la.  1203.2 

mm.). 

Vni.thhut  Tent — ( /) >  The  ti-st  specimen 
shall  le  1  rushed  endwise  iiiiil  the  outside 
diiinieter  is  liierease<l  Iti  one  zi>ne  l»y  2.'t 
per  eeiii,  or  until  one  complete  fold  la 
I'orniwi.  The  specimen  shall  stand  this 
treatment  without  crackim:. 

Ski.kctio.n  of  Tkst  Si'EriMF,N,>  7.  One 
test  specimen  for  the  tensile  test  sinill  l>e 
choseu  from  every  400  ft.  (121.8  m.)  of 
tubing  and  one  test  aupeetiuea  for  the 
cmsblng  test  fhMn  eveiy  100  ft  (SftS  m.) 
of  tubing. 

The  siicclmens  for  the  crosbbig  tests 
shall  have  a  leneth  of  1.5  time;*  the 
diameter  of  the  tnbe. 

Whenever  possible  the  seIe<  tion  of  teat 
qieetanenB  Oball  le  nmde  by  beats. 

I^IMKXaiONS    ANO    ToLUBANCKfl — 8.  (a) 

The  following  tolerances  will  ho  allowed 
on  the  <iutslde  itinnieter  of  tubes: 

Tub«F  under  1  '  iij.  (.184  BBk)  diSBieler,  ^ 

O.0O3  Id.  (O.ON  turn. I. 

'tao-K'ti.isW^*  * 

The  manufacturer  and  porcbaser  shall 
agree  upon  tolemneeo  for  eoollooaat  or 
tcleaooping  tabeo. 

(ft)  The  vailatlOB  ia  woU  OdddMoa 
may  be  ^- 10  per  eent  of  tbe  dlmcMlon 
apacUled. 

{c)  In  no  part  of  any  tube  aball  the 
dei)4irture  tttm  atcalgbtacoa  exceed  1  In 

eoo, 

Deuvebt,  PAcma,  AMD  SBifpmo— 8. 
All  tubes  ahnit  be  well  otied  and  dellTeced 
lo  boxea  not  exceeding  220  lb.  (100  kg.l 
Kross  welcbt 


^S21  S,„  ,  if,,  „li,>ns  lor  IT'e/fW  .Sjee/  Tufrej 
(iENKRAi,    1.   The  jieucnu  speclftentlons. 

HJl.  shall  form,  ni'eordlui:  li>  th'-ir  :ip- 

pIl'-siMIIly.  a  pari  of  these  s|iei  iii.  utimis. 
VSF.    L',     'J  liese  tiilii'-:  :irt'  siiitiiMe  I'tilv 

for   nils',  I  i'N--'-il    |i:Lrlk.    such    as  i-oialiilt 

lulu  V 

.Maii.uiai. — ,'5.  The  I.  .\.  S.  B.  Standard 

steel    .\o.    Kl-JO  shall   be  nsod.  ItB 

position  is  as  fallows: 
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Oufaou  . . . 
MangKaese  .   

PlM«phora»,  nwxiunm. 

piHir, 


I'cr  lenl. 
 O.I.IO.'J.". 

.......   .;ift-  .fill 

 043 

Sulpfnir,  mi1\ltn<iio  IKiO 

Mani  K.\ci  I  hi;  I.  lulirs  ."liall  1  e  of 
the  wclilcti  t\]'i'.  Tbi'.s  iriiti<t  Ik-  r;irftully 
^luniiklt'tl  t"  r.'ii-  llu'  (hi:il  iniss." 

Any  tulu'  iiiny  rcj<><  Jitl  nt  ui>y  time 
h.  i  .i  i-c  iiijiai^ms  •h  i' i  iv  laiMs  111 
tlie  si  If.  ivliirli  an-  nucaitil  hj  uiuiiii 
factiirii  <n«'r;ili<iiis,  not withstaiKlint;  llu- 
fact  tbut  it  liuH  pr«.<vluu!$l>  iNiMxed  ihnih-c- 
ttDO.  8ucb  rejected  nmterUI  •tmll  be  re- 
tanMd  tD  tbe  manflictiivBr  at  tke  latter'* 
'«KpeiMft  Thla  dauw  ahall  not  iipply  i<< 
natertalfl  fabricated  after  wport. 

40bei<    iiri!     Ul     Im'    vIlllMllll,    of     till'     M'<  li<lll 

apwilli''!,  iiiiii  willilri  Ml'-  ]'fnui--sil.lc 
tolernii. .  -  in  wall  tliii  kiity>,  of  uni- 
form iliaiiit'Hr.  frci'  froiu  st-ali-.  lilrt, 
BiNiks,  lrOii;i|ii(Iiii;il  siMiiiiiiL,'.  laiuiiultlou, 
grooWi.::.  .iii'l  MiM.Tlii^;.  Imtli  inii-riiiiil}' 
mill  I'Mi-nia  1 1\ . 

I'm  su  vL   I'jiopj.itiit^    .\XD  Tksts — 
Tbt>  ttiiioti  Bball  Jure  t3u»  (ol lowing  pbyai- 
«»1  (irupertlca: 

CnukiHff  Te$t—Ott»  teat  apedineD  from 
100  ft.  (806  m.)  of  tnblDf  la  to  l<e 
1  eoAwlM  mtll  the  ontslde  dlnmetcr 
in  one  jmhv  by  25  fct  ceut. 
or  until  niM>  complete  fold  la  fonueiL 
Till-  ."I  ' •  imwi  simii  Stand  thla  treatment 

witlniiir  . T.'ti  kinjr. 

Wlii-'iK'Vi  r  («>ss|t>tf  thr  si'I'  i  i  idii  (if  ivsl 
»HH-<  ltin'n»  slmll  ('1'  ni:!il>'  l'>  btnitN. 

111.-  siiorluiens  for  tlu>  iniiihllig  U'Mh 
Mtiall  liHVf  a  l«u^h  ot  1.5  tiiu«H  tlie 
diameter  of  tbe  tnbc; 

DiiuaaiDiia  akd  TocaAito<»-'7.  (a) 
l%e  foliowlBff  tolerniicfa  will  be  allowed 
4NI  the  ontMde  diameter  of  tnbea: 

Tultt'^  -i-i.l.'i-  !..".  ill.  (.IS. I  mni.l  Jtanitter.  ± 

O  lio.,  :ij   ■<>  i:i  mm  ■. 
TnlKi.  over  l.r>  In.   I3S.1  mm.)  dlnmrirr.  ± 

OkOlO  til   HI.::.')  mm  I. 

<6)  Tlie  varliitlon  lu  \vi\ll  llilckni'ss 
may  be  ±  10  i^r  <X'iit  of  the  rtliuoii.xlou 

•p(H-|U<Hl. 

(c)  In  uo  tmrt  of  auy  tube  shall  ibe 
d«fHirttire  fMMii  ttraiglitiieM  exceed  l  In 

Drt.lVKBY,    PaiKI.MI.    .\Mi    SIIII'IMM.  s. 

All  tubes  sliall  b«  well  oiled  and  delivered 
in  boxee  not  .exceeding  2S0  lb.  (lOO-kf.) 


3S24 — Specifications  for  Alloy  Sit-el  Tuhet 

GEKFBAL — 1.  The  RPtloi-ai  s|ii'<  ili<-:ilioii-i. 
H51.  siliall  form,  ai' unlli!'.'  to  tlu-lr  u|»- 
|)IK-ulillity ,  a  imrx  <>>  iIu-m/  -ja  .  itUittiana. 

T'bk — 2.  These  ttilif."  nro  suitalile  for 
axlf  atiil  jmrts  siilijeot  vi  -'.nn  1;. 

Matebiai  .I.  Thf  luati'vlal  for  these 
,  tubes  vliiill  N-  oboseu  from  I.  A.  :S.  B. 
ataiubini  Kte«>lii  listed  below.  Tbe  com- 
poatUOD  tiMaen  ahall  ba  atatad  bf  tbe 
nanufncttiTer  and  to  Airther  limltad  aa 
follows;  Curbon.  not  over  O.S.!  per  cent 

MAMK.^rrt  BE — 1.  <«)  The  liilK's  nTf 
^  to  Ih-  of  llie  iiilil-ilrnwn.  wiiiuii'ss  ly|ie. 
*  To  avoid  overhunlenlni?  after  niiuealltiK  the 
■ttil>e  wall  xbitl!  not  be  p-ciiiioil  niorc  than 
So  inar  cent  iij  tlii<'5iiie»s  In  t!ic  final  pas.x.  s. 

Uftf    '!'"  :lt>.i'  ):l      I'll     Ttic  liil.rs  sliali 

t»'   lii'jit    iriMiid    ro    |cin|»-;-    1    ..r   J  ns 
orderetl.    Hie  (lUeiiclilUjj  In  to  bv  tloui-  In 
■  oil. 

(c)  Anj  tuiie  mny  be  rejected  at  any 
41bm  beeaoee  of  InJnriooB  def eeta  oc  faults 
In  the  Ktael  wblcfa  are  revealed  bjr  inanu' 
tftctorlhg  operattonai  notwithtitnndlDg  tbe 
Itet  that  It  bae  prerKwisly  passod  inapec- 
4100.  Such  rejoctcd  mnterlnl  shall  I*  r<>- 
tnined  to  the  tiiaimfacttin-r  nt  the  latter'n 
^xpens*.  ThlK  clause  sliitll  not  apply  to 
materials  r.iltrleatwl  afn-r  rvport. 

WoRKMxNNUIP  AMI  l'iN;sir  Ttse 
tubes   .ire   t"   In*   siiinodi.   uf   rln.  >ei'ti<ui 

apedfled,  and  wlthlu  the  permissible  toler- 
ances aa  to  wan  tfaicfcoeae;  of  tnUttnn 


diameter,  free  from  icale,  dtrt,  q«dca, 
longitudinal  twamlng.  lantnattoo.  groor- 
liig,  and  bllaterlnr,  both  internally  and 

externally. 

I'llVSICAl,     rgOI'KBTlES     AMI     TESTS — 1>. 

T!ii>  tiilies  sUall  have  the  following  pbysi 

■  al  i,ri '[K.-rt  : 

y  l  llxilr   I  t  it — {It  I 

Tkmi-wj  t, 

.Miiilniuiii  tciiKllv  Ktireaatb,  110,000  U>.  p«r  aq. 

Ih.  (T7.;i:i  ktf. /inin.'). 
Minimum  yU-li]  pollit,  00,000  tbw  p«r  aq,  In. 

(U3.2T  ks./mai.'). 
MlnlnwD  cnafiitMii.  IS  Mr  cent  la  S  In.  ^MA 

mm.)  or  5       rM>t  tiiTg  la.  iS(Kt.S  Mm.). 

Tl  MPFll  2 

.Vililiiitiiii    ullliii.iii'   «tri'iii;tli.   (Ui.OM    Ih.  IWr 

sq.  lu.  (.■)«. Tti  liy./iiim.M. 
Mlulmuui  ytpid   point,  OO.UOU  lb.   pir  nq.  lu. 

( IS  kK  , mm.'  1 
Miiilnuiin  .1.  ritiilirin.  '.'.'i  i  i  r  <i  nt  tn      In.  (.'I'V* 
aim  I  or  to  p  a'  I'-  nt  In  >>  la.  i;;u:i.l'  uiiii  i , 

VrunUiny  lent — {lij  The  tt-st  spwlinen 
tsliall  be  crushed  endwise  until  the  outside 
dinnieier  la  increased  lu  oue  lone  by  25 
ver  cent,  or  nntu  one  eompiata  fold  la 
foHNd.  The  apeclmen  most  stand  this 
treatment  without  crnchtng. 

StUtrioy  or  Tkst  Spki  imens — 7.  One 
te^t  8pecluien  for  the  teusile  te«l  ahall  be 
<  boson  from  every  400  ft.  (121.9  m.)  of 


tubing  and  one  teet  apedmeo  for  tbe 
omatalng  teat  from  erenr  100  ft  (dOA  m.) 
of  tubing. 

Tbe  Kpocliuens  for  tba  croahlng  tacti 
shall   have  a   k-nifth  of  IJi  tlmsa  tbe 

illa ica  ter  of  tbe  tiilie. 

■'VI  cuever  posfiiliU'  ilic  M'h'ctloii  of  test 
sjioi'liniais  sli.'lli  Ik-  nunle  liy  lieaits. 

1  I1.M1..N.S1U.\S  .\.M1  Tol.KRA.NCKS — N.  (a) 
Tile  foliowiiiK  toierain-es  will  bt-  allowed 
on  the  outside  diameter  of  tulies : 

TiitK'i'  iiniJor  1.5  lu.  i38.1  oiD-l  <UaiMt«r,  A 

oooy  In.  lO.lMj  mm.). 
Tula,  ow  r  i.ii  in.  MM.)  diBBieter,  db 

V.UUU  (0.19  niB.). 

The  mannfictnrer  and  iNircbaser  shall 
HRree  upon  tolofances  for  eoollaaant  or 

telesGopilQg  tnfaes. 
(t>)  The  rariatlou  tn  wall  tbldtnsaa 

may  \n-  ±  10  per  cent  of  tbe  dimeoelOD 

speeiflnl. 

(c)  In  no  part  of  any  tube  ehall  the 
departare  ftom  atfalghtseoa 'OBOeed  1  In 
COO. 

Delitebt,  Packi>-o.  and  SHirrino — 9. 
All  tubee  shall  lie  well  oil(.>d  HOd  delivered 
lu  boxes  not  exceeding  220  lb.  (100  kg.) 
gross  weight 


CHBUtOAL  OOMfOBITKMt  OF  ffTAHDARD  ALtXIY  STEBU. 

Niesm.  .''ti  1 1> 

No. 
2320 
2326 
23.10 

C*nri>on. 
.15  .25 

.ao-  .30 

l'li(i«Ikbonui, 
Mancnnrvo.  umitmuili. 
.30-  .00                .  040 

.aa-  .to  .MO 

.40-  .00  .MO 

Sulphur. 

,045 
.Otf 
.010 

Niekd. 
3.25-3.70 
3.3M.70 

^F*fevwviBaw 

CMROMK  M    \  *.N.VI)U  «  ,Sr>.l; 

J*. 

So. 

!-!-., Mr,.,, 

Sulphur. 

VttUAillUIII, 

CnrboD. 

.M  :mp:.n'-^'  rr.;HMril[:l 

mtmmuiti. 

Chruiiilum. 

mimmum. 

6130 

n  l.>  0,25 

11  .Ul  (1  WJ                0  OlO 

0  Ok.i 

o.eo-0.90 

0  13 

6130 

25-  '15 

.jo-  .040 

.045 

.80-1.10 

.16 

dPl— Spec^icaCMM  /ar  TmmbmdtleB 
Gnfkkai,— 1.  Tha  genanl  qneMeathmB. 
101,  shall  ftwm,  aeeordlng  to  their  appli- 
cability, a  part  of  these  speetflcattona. 

Matkkial. — 2.  Harrels  shall  bp  made  of 
naval  brass  or  equivalent  alloy.  1.  A.  S.  B. 
apadlkations  8X4.  Tbo  abanks  ahall  be 
mads  of  steel,  I.  A.  R.  B.  speclflcations 
884. 

Physical  I'lsormrn  s  ami  Ti  .sts. — .1. 
((J)  At  leagt  2  i>er  rent  of  n'l  tunilmrkles 
Khali  bo  subjected  to  the  test  load  given 
IQ  tbe  table  and  must  wltbstand  tbia  test 

Steel  tnmbnckle  skanka  ghaU  be  beat 
treated  to  wlthstaad  the  test  hieda  speci- 
fied. 

\  till-  tist  sliall  be  made  uiion  n 
(uuliroketi)  slmnk  of  caeli  tunibuckle 
tested  In  tension ;  the  shnnk  muKt  with- 
stand leudlug  through  00  des.  witbout 
crncfclng, 

Dnicirsiona  aan  TouBAitcn. — 4.  Dl- 


When  electric  or  crucible  furnace  steel 
Is  specified  in  tbe  order,  the  maxiiuuw 
allowable  percentages  of  iiiiosjihorus  and 
sniphur  may,  at  the  option  of  the  put- 
c'liHser,  be  Ilniit«Hl  to  0.03  jier  cent. 

lueualoua  uud  tolerances  are  giveu  in  the 
tahlea  following. 
AaanntT.— A.  The  threads  are  to  be 

srensod  and  must  have  a  iraug  true  lit 
nilowlng  tbe  barrel  or  Rhnnic  to  be  ttimcd 
tiy  h.uid  and  showing  absolutely  no  slack- 
in  s-.  ill  fit  or  I'lTceptlbie  end  shake  when 
the  ends  have  lieeii  extended  three  thread** 
ftom  the  barrel. 

Kisisti  K.  Tunibuckle  sliunks  sliall  be 
(lior. ai;;lily  io\ere(I  with  a  suitable  non- 
corrosive  grtase  before  Rhlpiiient.  Ilefore 
Inspwtion  of  the  Hnit<he<I  fumbuckles  they 
may.  If  so  siwcitied,  be  copjier  plated  In 
order  tbat  Initial  otresa  in  tbe  barrel  any 
be  detected.  After  tbis  Inapeetlon  tnm- 
bncklea  ohall  be  greaaed  or  ahall  he  coated 
with  an  airnlfylng  enamel  aa  apedlled. 


•  •  -4-  '  — i  '  — i-' 


Fin.  1.-  Kor  «■><■  and  fori;  type.  II"-  ryi 
band  ibreadi,  for  double  eye  type,  ooe  end 
bead  (bnada. 


•  Ntinit  have  It'ft  liand  tlironds  niiil  thi-  fork  rlulit 
■ball  bavc  l<>fl  baud  tbreada  and  tlic  other  rlgbt 


Digitized  by  Google 


692 


AVIATION 


December  13,  191! 


MMtmUMS  tW  INCBB 


■Huos  -t-oum  +9m  +9m  +tuim  +mis  +9m  -fOMS  m-omk 


a 

Slfcniitk 

E 

X 

y 

B 

J 

l{ 

1  It 

IB 

-HtJIOl 

-HMMS 

+0.010 

'  o.oas 

-O.I)fti 

-t-oum 





-ojooj 

-1J'K>' 

-  II  m*' 

-  t\.m\ 

-0,l)n,» 

-0,004 

-«,0OS 

-0JB5 

lA  . 

J..il'l 

0  Jtl  > 

0  .v»o 

0  iO<  i 

(' .'  1  '■ 

1;  ''iM 

0  2St 

0  VIO 

1  B 

likj 

..tl3 

i.wi 

VNI 

.'I'l 

.'I'l 

'"1 

VIK 

1  <■ 

1  :j>i 

•  IKi 

.VHI 

M<l 

J'lU 

.'I'l 

> 

..VHI 

1  :i 

1 ,  ij 

IM 

1  Vil 

UK} 

ji'-i 

J  "HI 

J 1 '.' 

.vm 

;  f 

:.ivi 

,1'r 

.<V,MI 

.... 
Jill 

1!*'* 

3  1< 

:  iMi 

IT 

1  V>1 

JVM 

.2111 

J3N 

IHH 

..V*l 

.157 

..VIA 

.iA.'i 

JUS 

.IM 

.'JKI 

1 1) 

IJ7 

.*n 

1  Vil 

va 

■^21* 

.im 

.IIH 

.:iij 

.Ml 

SA 

3.000 

.IS5 

.Tit 

>1 

Ml 

.310 

.33(1 

.37S 

.Ki 

3B 

3,000 

.lU 

J*l 

.njs 

.J.*l 

.3t<l 

.2111 

.J.VI 

1(Vi 

iC 

3.000 

.181 

JEM 

.MO 

.*ti 

.?S1 

.IIV 

.2Vn 

.62' 

ID 

3.000 

.185 

.234 

IJTi 

.US 

.281 

Jtl 

.219 

.2.VI 

.l'>6 

.lij.i 

4  A 

4,000 

.113 

.9U 

JM 

.tS8 

,344- 

,421 

JU 

.2K1 

,II»S 

411 

4  000 

.213 

Mi 

1.3M 

.»« 

.34 1 

.4?! 

.250 

.2S| 

.DM 

4C ... 

«,m 

«.M 

.213 

Mi 

.500 

.311 

Mi 

.««s 

4I>... 

.213 

Mi 

l.iAU 

:'.Vi 

MO 

.IW 

3  A 

".VI 

.2M 

.31.1 

..VKl 

.T.Vi 

') 

! 

.in 

XI 

.750 

s  n 

■. :.'/! 

.2.S« 

1.2.VI 

.7.')'  t 

■111 

.'iM 

.7.10 

5 1  * 

in 

T  VI 

ol.t 

.751) 

5  1) 

.2.1* 

..113 

'X' 

.31.] 

.lii'i 

«  \ 

•■.inri 

-■il^ 

1 

"I'li. 

«r 

.t|« 

.5lK) 

*.  ;ri 

•  D 

».400 

.31^ 

I  1 

:.l  1 

".IHI 

Fork  tad. 


-ojoon  -ojooo  -OuOOO  -ouooc 


Ml 
.391 


.423 
.423 


m 


.IM 


.lis 


.3«t 

«.as4i 


.2.10 
.2X1 


.2M 
,2"!l 


.313 
.313 


MIS 
113 


O.IIft 
IK) 


M 


.344 
.344 


4.'» 
.438 


SKI 


.543 


.110 
.110 


3fla 


-2li« 


.563 

sn3 


T      I-  1  M  I  i  * 

+«I«S +4)il05l+0.4»5i -f/OO-.  1^ 
-OlMSl-OJBOj'-O.aOS  -ft'xM  -000:1 


1131')  !  0.^(»> 
i'lll  '  501 


.313  j  110  .4iS  ,  .21« 
.213  !   .110  ■   MO  }  .210 


.*i5  ' 


.«2S 

.1125  I 


.210 
.2Vfi 


2^1 

.2SI 


.37.5 
-375 


Ml  I 
..VW 


«23 


.*2S 


.!>1.1 


-STS 


....  I 


0  .1^ 

30 

.*  s  I 

2SI 

■'■"5 

■'•^ 

2  SI 

sn 

■'1  ? 

.■12.1 

90 

.1 .  1 

.^2S 

JO 

37.7 

.;i2<s 

.2«1 

3D 

t.U 

.391 

.313 

ZS 

4.Vt 

.391 

JI13 

2S 

453 

.3111 

J>I3 

I* 

t.VI 

J9I 

.313 

» 

.MM 

m 

jn 

.WO 

.433 

sn 

ilHl 

.IIS 

37i 

JTS 

2« 

'•-A 

.tM 

1 ;« 

.*  1 

■ill 

«»< 

24 

iSl 

4*1 

1 1« 

34 

Ul 

«»l 

iJ'^ 

24 

02.^ 

Ml 

23 

••n 

Ih-i 

*2 

.'/>l 

ii2.i 

.3»4 

.4W, 

23 

«  Wbra  *  tunbucUf  bu  two  ryi  emit  •nib  liiflcmt  fiM  bole*  lar  Uw  iw  u>l  uUt.  Uie  l>u  liiuuhirt  are  (inB. 
i  lUi  untaikb  it  I*  b*  band  la  neriva  p4&  «B     Old  wlgr* 


DuonmoNSiN  iiiiuMnsM. 


Strriwlh 

in  kik<- 

c 

X 

V 

A 

B 

i 

K 

R 

W 

-1^0.03 

E 

1-0.13 

40.0S 

4013 

-1^0.13 

1^0.13 

4-O.iS 

+0.13 

-  J» 

-  13 

-  .00 

-  .00 

-  U 

-  » 

-  .J3 

-  .13 

-  .13 

1  A 

«$0  1 

3  10 

j  Ifi 

r.'  7(1 

12  7(1 

i.rifs 

6.3.5 

4  7f> 

5,5* 

7,H 

12  70 

IB 

dwn 

3  M 

5  lb 

as  VI 

12  70 

5.5* 

ti.3j 

1.76 

5..5i> 

7  H 

12  7U 

IC 

:i  :mi 

.Vlf, 

12  ni 

12  70 

;..!<. 

0  3.1 

4  7i> 

I..1H 

7  11 

12  70 

ID 

eso  1 

3  Ml 

j  1(1 

v,t 

12  7(1 

6  35 

4  76 

5.56 

7  11 

12  70 

lA 

tIT.'i  2 

.1  'Jii 

.'i  It, 

12.70 

I4.3» 

5.5« 

KX\ 

4.74 

5..'ifi 

7.:u 

12  70 

tB 

II7J2 

3  W 

\<~ 

U.2» 

4.M 

8.33 

4.7» 

SM 

794 

1270 

JC 

127U 

14.39 

5.5« 

S.33 

4.76 

i.5« 

7.94 

12.70 

»D.. 

V7M 

3j» 

S.lt 

>tl.l0 

MM 

i.Vc 

4.74 

Ml* 

7.9i 

12*0 

>A  . 

1,3*1 

4.70 

SJS 

11.70 

lt.M 

7.11 

9.tt2 

iM 

•J5 

9S;) 

15  v> 

IB. 

1,3«1 

4T« 

5.M 

>4jn 

lt.» 

7.14 

«.II2 

5.S« 

4.35 

in  32 

15  s« 

3C. 

l.Wl 

4.70 

J.W 

I2,7« 

U,SH 

7.14 

*.ia 

4S» 

<.  :i,'. 

!1-U 

15  ss 

ID.. 

1  3«l 

1-70 

5.95 

34  93 

I3.»> 

7.11 

9.92 

i,5» 

f.  .i.'i 

ll>  )2 

I5.« 

4  A. 

l.liti 

5  11 

6  7.-. 

12  70 

i:  1'. 

•>  73 

10.72 

f...15 

7  11 

12.711 

17  If. 

4B 

1,M4 

U.7i 

31.75 

i;.i'. 

s,73 

1072 

ti3.'i 

7  H 

12.711 

17  1'. 

4C 

1 

r>4i 

12.70 

I7.1<. 

•.,7:1 

HI.72 

6.35 

7  11 

12.70 

17.1-. 

4D 

l,»U 

5.41 

«.» 

».T» 

.•>.;:i 

10  72 

7  H 

1270 

1; 

S  K 

2,rill> 

r.  .vi 

:  I 

12.7i'i 

I'l.lW 

7. Ill 

ll.O! 

7  H 

7. Ill 

14.21' 

I'l.lV, 

SB 

2.4' >S 

(ISO 

7.'M 

31.75 

IMOS 

7  I.M 

11. I'l 

7.14 

r.iii 

II  211 

l!i.d5 

8f 

i;  VI 

IJ.7I) 

lli.lXi 

7.W 

11. '-II 

7,14 

7.t'4 

14  21 

I  !t  115 

(D 

2,eo« 

6.)0 

11  7.'. 

IlHAj 

7,1M 

ll.Ul 

7.14 

7.m 

11  J!) 

11105 

»A 

3 

(•OS 

12.70 

22  23 

7.94 

1270 

S,.13 

9.53 

1,5 

2''  2  i 

(B 

11.5.1 

22.2;l 

7.(14 

12.70 

^.3.1 

'?..53 

15  ss 

22  25 

»C. 

u.Sltl 

gilS 

B.V3 

12.7(1 

22  2 

t.7.l>l 

12  70 

js.;;:t 

'j  53 

l.'l.SS 

.D... 

II-..-. 

7.'M 

12  Til 

» ■!:! 

•>  53 

I.'i.Si. 

Fork  nid. 


B 
.t-0.13 


199 


D      r  G 
-o.ois  -r0.3»  +OJS  +0-i:i 

-  40    -jW  -  .00  -  .13 


197  I 
3.97 


7.94 
7.94 


.s..^:<  ,  4.74 
N-tJ  4.76 
sliJU  a4.7t 


9.92 
*ll,»2 


10.72 

I0.72 


ll.'O 
11.1/; 


0.3» 
4.35 


7.14 
7.14 


)  1:1  f+O.IS  I 


8  T 

+0.13  +OlIJ 
13  -  .13  -  .13 


12.70  .  I.'H 
12.70  7.m 


7.94 
7.M 


8.73 
/i.73 


nil 

;i  11 


14.29 
14.29 


14. 2» 


2.7'.' 
2.79 


Mil 
12  70 


15.88 
15.88 


5  56 
5.54 


i  .5H 

5.56 


4.33 
4.35 


7.1! 
7.14 


BwkI. 


L 

4.0.13 
-  .13 


M  K 
44>.I3  U0I3 

-  .13  -  .13 


Us 


12.70 
12.70 


12.70 
12*0 


I5Ji8 


14  22 
14.22 


I5.8» 
17.44 


».64 
20.64 


17  IC  22  23 
17  41)  j  Ti.ti 


5  |i> 
5  16 


6.T.5 
4.73 


15  s- 

15.h> 


14.211 
11.39 


7  94 
7.94 


9.53 
9-53 


19  -05  I  22  21 
19.05  i  22  J3 


22.23 
22.23 


2223 
23.23 


i  I 


■JJ.3 

:  14 

52. 

30 

!>53 

7.14 

5  2« 

'>.i3 

7  14 

5Jl 

30 

!>M 

7  14 

.5  3* 

30 

9  53 

S-13 

7  11 

30 

!>  -Vi 

>_-!3 

7.14 

10 

0-53 

8.33 

7,14 

30 

BuU 

&33 

744 

M 

1141 

•JK 

TJI 

II  SI 

9.92 

7.94 

» 

11  .51 

9.92 

7.94 

2k 

115) 

9  92 

7.M 

3» 

12.70 

11  11 

9J3 

39 

vi.ixi 

11  11 

92a 

2« 

12.70 

11  11 

9  53 

24 

12.70 

1111 

6  53 

!• 

13  I'' 

12.'JI 

11  11 

24 

13  l  .< 

1230 

11  11 

1 3  1'.' 

i.'.;u.i 

11. 11 

W 

13  1' 

1  .•  :ii"i 

11  11 

15  Sa 

iisa 

11.91 

Si 

15  Oh 

11  »1 

zt 

15 

15C» 

11  91 

22 

iSJi8 

U.0a 

» 

NOTl  - 

lunbttckjr: 


0  Wh'  n  4  Ki.'n till,' 111''  liaa  twa  rye  tait  wiUi  <Ufl«t«t  KH  liolt'i  (or  Ibe  pia  asO  caliU,  Ibc  lao  ijiaaitura  vt  limu 
Ui  b4lMiM40ViB9Naaiaapioaa4a4aa||r* 
Intoluroo  mvkrd  1  A  t<  B  N«.' ibaliMiwwii WW ltofc»owi^ll>«  A.ib«tttpitaa<4|»>«rrtMiUa; B.lait fMfcaa<4»i«^^  ilw*li  Wi 

I),  lijQ4  ^I'Mt-^r*'  liifohufklf- 


b  I  hilt  luruUicklc  L«  U)  I 


aSIS—SptcifieaiionM  {or  7  x  19  ExirtfflexUde 

SttOWirm  CMm 

r;i;XKK,\L. — 1.  (ni  This  siMM'iQc-atlon 
ciniTs  tlui  liiil>li.  luiiti'i'iul,  anil  tuiiHtnic- 
tion  of  hiKb-Htrength  8t4>el  wire  «U«  cooi'- 
po«ed  or  tinned-ixmted  ale^  wim  twitted 
coaccntricnlly  arottml  «  tlnned-atecl  win 
center,  thus  fomitni;  a  strand  and  nwh 
strnniis  twNti-ii  coN4<entrlcally  aroand  a 
o'litnii  straiiii  of  the  mat!  constrnctlon 

f<iltililii2  ;i  lal.'t'. 

I  fi  »  'I'ln'  u'l'iiiTill  si>i'<'i(i' ;ilii)iis.  1(11. 
Bbiill  form,  iii  i  iinliiis  t"  their  iii'i'lii  :ilill- 
Ity,  !i  I'lirl  lit  Ihrsf  siiC'  ltli  jitlmis. 

M.*iriiiAi  — The  «irc  j-liiill  iiiniin- 
facturfl  of  <  irlii-r  I.  A.  S.  It.  SlaiHliinl 
8tCH'l  No.  10t;5,  No.  IWO.  or  No.  10>"0. 
th"  '-omiKwlttons  of  vblcb  are  Itet4xl 

below. 


M.5MiA(iiKi.  :{.  \(t)  llie  >l»M'l  wirt-s 
coiiiiHi'^iiiL'  till'  iiiiiividuiil  siniiuis  <if  .iiln'' 
sliail  l>H  laiii  i-<iiii't'iitri(iilly  nnsniKl  the 
rciitiT  wire  in  one  layer  of  t;  wires  nnd 
luiutber,  or  outer  layer,  of  V2  wIreM  witta 
a  left-lmnd  (counter  ckickvlae)  pltcli.  the 
lay  or  piicb  of  both  tayen  beini;  nf  the 
aame  lensth;  the  «able  Itself  shall  be 
cooKtructet)  bjr  twlstini;  6  of  these  vtrands 
eompaced  of  19  wires  each  arouiul  n  »:ev 
enth  strand  af  the  aame  conatmetii.n  and 
niiiteriiil  witb  a  rlKbt-haiMI  (clovkwifie) 
i.it<  I)  or  !iiy  iif  0  to  8  time*  the  diameter 

of  the  Wlinlt^. 

It  is  iii'l  lo  In-  mnli'r''('i'Hl  llmt  the 
stniiKl  (oiiiiHtAiuK  ibiK  cable  uiust  ueccit- 
siiriiy  he  composed  of  wires  of  the  aame 
(llaiiieter. 

(ft)  The  steel  from  whieh  the  wires 
coiiipo«iug  the  cable  are  drawn  shall  be 


iiiaimfaetiireil  by  the  ai  lil  opeu  Uinrtb 
jirocess. 

M't  Wires  Coui|io»ius  tile  cable  shall 
he  iiniforiuly  coated  with  pure  Ud  to 
solder  readily. 

(<l)  JolDts  In  wires  In  cnbl*  bavloc  a 
diameter  of  0.18T  (S/IA)  In.  (4.79  turn.) 
!iii(l  larcer  sbiill  l>e  brazoil  tn  n  pi*  Are. 
Ill  i-al'Ie  hiivlii);  a  diameter  of  O.llVB  1.'i/32) 
ill.  i:m>7  iiini.)  or  lem«.  tviret;  may 
ji'lii'il  either  by  bmslni;  or  twistlns  at 
tlie  iiiaiiiil'iH  lurer's  coiixerilence.  Tnokiil 
ill  iir  welcli.il  Ji>iiil,<  are  ii'il  ixTliilttiHl.  No 
Iwc  .i'lints  111  iiKlividiial  nires  shall  be 
<'liisi<r  to  ovii'  niuitber  in  the  OOlDplatad 
nihil',  than  .'iO  ft.  ill.l  I  ml. 

WoKKNUNsiiip  .\Nr>  KiMsji.-- 4.  Kach 
leiiKili  of  cable  is  lo  In-  evenly  laid  and 
trev  from  kinkn.  loose  wires,  or  other 
irrettularltles.  Tlie  cable  shall  remain  la 
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this  i-oiiditiou  wtieti  i.iiiv  iiikI  from  tlie 
reel  or  beut  arountl  a  Hiuudurtl  tlilmble, 
proper  pivCBiitioiu  being  taken  to  Kcura 

the  ends. 

I'llVfiK'Al.    I'lKirKKritS    A-MI    'l  l'-IN         I'l  U- 

,v(/c  7'<  tfii  A  Iciisiie  tvnl  siiall  hv 

iwvir  ui"ii  I'iK'ii  iiiiiividtnil  reel  of  ciiMe 

puriliasi'd  i>f  ;i  sizi-, 

Siiiiipiis  uf  ciMe  for  teMlne  for 
tensile  titriHigili  hIuiU  be  uo  lcn»  Ltaau  24 
In.  (tao  am.)  in  laogtti.  In  unking  ten- 
sile teatn  tbe  dfetance  between  Jaws  of 
tenting  macblne  wltli  aami>l«  la  place  ami 
before  test  eball  be  not  !«»  than  10  In. 
(254  mm.). 

(c)  Saiuples  for  tcn«llt'  test  niny  1 1' 
Clampe<l  in  lln:'  jiiws  <>f  the  t-'.-'tiii','  ui.-i- 
dtlne  in  ilii'  I  -^uiit  nuiiiiiiT  to  fjieilitutc 
tPwHni;.  I'lit  in  msc  nl'  iMllurc  or  .Ilsjuit^- 
on  indivldii.-il  ti'sis,  :nid  .it  tlio  n'i>i'"'t 
of  the  lujiiiufnvlurer.  ehetk  U-sLs  gball  be 
uuuU'  by  socketing  the  samples  wltn  pure 

(<t)  <^Ie  for  nie  In  tbe  constnietton 
of  ftlrerart  meet  the  required  break* 
log  strength  apecifled  In  the  table. 

Betid  Teirtd — (p)  One  bend  te»t  Is  to  be 
mnd<>  on  a  imu^de  ont  from  each  reel  of 
cable  of  n  given  Sizi-.  l  -i<  )i  wimple  miu-l 
be  lent  owe  ;iround  its  own  tliiimotev 
and  struis;litt"ncd  ii;;.vin  nt  li-iisl  2<t  (Ituis 
lu  Micci'tistou  In  the  niiiic  direction  of 
landing  without  amr  of  the  wlrei9  break- 
iui:. 

TorMiiii  lixi.  iU  A  tlr^iotl  i.'si  t.i 
be  nmd«>  on  '>\n'  wire  fruin  ciich  siiiui-ie 
of  cable  tiilirii  for  tensile  lest.  The  wire 
Is  to  be  gri|>i»-d  l'>-  two  vtses  8  tau  caOtt 
mm.)  apart:  one  vise  shall  be  ttuned  nnl* 
foimly  at  as  high  a  rate  of  speed  as  pn» 
albls  wlthont  i)oroeiitlbl}-  heating  the 
wire.  One  vl^e  shnll  bnve  free  axial 
movement  In  eiilier  direct  ion. 

ifi)  Tlie  nuniluT  of  ronii>:.ii-  tiiriis 
which  tbe  wire  aluill  stand  is  determined 
bar  tbe  formula: 

2.2 

Nhmber  of  turns  »jj|j;j3jj5rT3  

5R.9 


lids  wal  wire  and  furnish  evidence  of  In- 

sjMi-tloii  jiiid  acceptance. 

Ul)  The  outer  layers  of  (jdd<^  on  n  rei^l 
n-iidv  for  Nlil|iineii(  slinll  If  frotiTtnl 
from  nioi  lianii'iil  injury  in  liiindlini:  and 
trniM>|iurtutioii  by  nu  eflieient  covering  of 
bnrlap. 
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TABUS  OP  WEIOHTX.  SIZES.  AND  (rTRKNOTII 

OK  CABLE. 


din  meter  in  milliiiietoiM 

III]  1  ailiii'.-  ni'  OHO  iil.H'e  of  wire  to 
show  full  iiuiuln-r  of  turns  s|.i'<  irli-d  in 
th.'  aliovo  torsion  lest  slnill  nnt  In-  <on- 
siilercd  <'ttUKe  for  rejection,  but  lu  sucli 
case  two  additional  testa  shall  be  matte 
on  two  more  wires  from  the  Mme  snm]>le 
«f  cable,  and  If  boOi  lamples  ateet  the  re- 
Quireffleots  of  the  qieclfieatloa<  the  cnbte 
sb:ill  be  .iece|il<'<l  In  this  respect. 

lU-MK.NsioNs  ANu  Toi  i:iuJ«eE». — ft  Tberc 
sball  lie  no  iM'rniissiSU'  \nrinllon  In  di- 
anii'tiT  I  plow  size.  TaMc  tmvliis  a  di- 
nriii'ti  r  of  iij'jr.  r'ii  lo  0.1^7  «.">  In. 
i;;i'^  III  I'll  inni.i.  inelnsive,  sliall  have 
a  j'liiiil^-il.li-  \:iriation  of  10  per  loiit 
atioM-  --i/i'.  and  oitile  liavin^r  a  dianii'li'r 
of  (7  to  (i.:(7."".  I  "h )  in.  *.">.."i<i  in 
g.rci  nun. I.  iiK  iusiv<».  slinll  have  n  iiermla- 
sibie  variation  ot  7  i»er  cent  almve  siaeSi 

Delivesy,  r.vcKuia,  aud  HiiirrtMo. — 7. 
(a)  All  cable  shall  be  shipped  on  reels  in 
lengths  as  N|iccI1led  nn  orders. 

(b)  The  dimenstotts  of  reels  for  differ- 
ent lengths  and  slaes  of  cable  Shall  con- 
form to  tbe  table  attached  to  thta  apccl- 
Heation. 

(e>  A  tinned  or  galTanlMsd  steel  seal 
wire  of  approred  deidgn  shall  imss  around 
no  less  than  3  convolutlnnn  of  the  cable 
on  the  IWl  and  shall  i«ass  throngli  a  tim-n 
tag  ShOWilip  till-  name  of  the  niMiuifa'- 
Iprer.  the  size  .-md  Iniirth  of  •■■a\>'.<'  on  tho 
red.  till'  ordor  nuij.li>  r  "i-  I'lln'r  dNtin- 
guisliliiL"  marks,  and  a  roi  <ird  i  f  the  ii'st 
for  tensile  stn»nffth.  .\  lead  .mmI  Im- 
pressed Willi  till'  otileini  stamp  of  the  rep 
resentative  nf  ilie  (:o\eriunent  tnaUlnir 
the  inHiM'ition  sliall  .sifun-  tlie  ends  of 


rsirtm. 


Mrrmc  I'ymt. 
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Hm  Spnice  Sui>|ily  Better 
.MaJ.  Charles  R.  Sllcii.  of  ilie  .■.nilpment 
divlolon  of  the  .\lr  Serviie.  1.  S.  .Vrmy, 
wliili'  ii  fti^jiit'  to  loininit  lilniself  on  a 
r«>ji.  I  t  I  I  ii:i  Il  l  l;i  lid.  Ore..  Iliat  only 
o,(Hiii.i'Hi  ii.  Ill  -piilrr'  Is  Uelni.'  iliilivered. 
as  •it.'aiii-t  ;i  tiioiitlil\  reiiiiiremi'nt  of 
Iii,<Kiii.(>iKi  11..  did  s.iy  iliaf  he  look  a  very 
opilniistje  view  of  the  fnluro  of  the 
suitply.  and  that  it  is  no»v  very  encourag- 
ing; He  attributes  tlie  iiuprovement  very 
largely  to  tbe  eflisctWe  work  of  Ruasell 
Hawkins,  who  was  sent  to  Portland  as 
the  representative  of  the  ecinlpment  divi- 
sion, with  InKtruetlons  1o  i;et  the  >-|iri|ee. 

.'^onie  ispnice  i>.  eonilim  from  .\l;i<k:i 
.Mid  even  a  small  iiiiaiitlly  fr<iiii  the  for- 
ests of  North  Carolina.  lOastern  spruec 
is  lust  .-IS  :;.i<id  in  ipiallty  ns  I'a<irle  roast 
spriKT'.  hm  .as  the  Iri'es  are  smaller  it  Is 
dillieillt  to  ;;er  the  l.iiiu  Mieks.  Hell.llice 
lor  airplane  wikkI  is  not  entirely  on 
K|iruci\  liowever.  ns  It  i»  tteing  found  that 
yellow  Or,  which  Is  the  trade  name  for  the 
outer  portion  of  the  Donglna  fir,  in  well 
suited  for  the  puritose. 


.■isi 

.2.V0  1 1, 1 

api  f, 

.IKT  (  ' 
.IMI 


1  l.JiXt 
l-'..MHl 

S,i»KI 
7.0' 10 
.'.'ilKl 

4.1><Xl 


9jm 


28 .4S 
22  iB 
17  71 
14  ,V1 
12  I W 
9  M 
6  47 
4.44 
».» 


<M  = 


0.II8S 
R  731 
7  »3S 
7  144 

I) 

.">  -VJ) 
4.78,1 

a.  176 


xr>r> 

L'..WI 
1.1)03 

907 


3a..i« 

ifi  x> 
ai  67 

17.8tt 
14. 14 
l>.«3 

fl.ai 

4.SS 


Stareaerepir  Piclur«  War  Reeotd 
The  Sfgnni  Onrpa  plans  to  ninke  a 
sten'oseopir  |iienire  reeord  <if  the  uar  for 
e<liiealioiial  piir|i<is(       It  is  hoped  ]M>isiins 

who    liaM'    tile    II  'ssiiry    hitfh  ::rnde 

nialeheil  leii-..<  will  make  lliein  a^ailallle 
for  this  iisii  liy  the  < oivernment.  It  is  In- 
temiojl  to  iiiaki'  sie  li  ~i  ts  of  pi<  lureS  Of 
the  present  war  a\nili>lile  at  eost. 

The  I'liotograiihle  I H vision  of  itie  Sif- 
nsl  Con""  is  pre|)«red  to  buy  matched 
pairs  of  Zeiss  or  Goers  lenses  with  focal 
lengths  of  from  514  to  7  In.,  and  matched 
pairs  of  wider  ansrle  lenses  of  from  4  to 
494  Id.  focal  len^ib. 
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Approprialion  of  $1,126,654^60  Asked  for  Aeronautics 


Over  one  and  an  eighth  billion  dolletrs  for  aerona%itit:s  were  asked  for  in  (he  budytt  submitti  d  to  Congress  on  ito 
opening  day  hy  ffte  Becretary  of  the  Treasurg,  in  eddcNon  to  tkt  largt  mm  Mpantelif  lUted  for  the  pap  of  offieen 
and  enlisted  men.  The  toUd  regmremente  are  divided  ae  foUovees 

Ann  I,    $1.0StJ»JiJU9 

Xttiy    B4jmjin9 

NatHmal  Advitoru  CommiUee  /or  AeromaiHtiet   t80M9 

Pott  Ofice  DepurimtHt   lOOjm 

Total  9t,iB9,9SiJU» 

Seme  of  the  larger  eeiimaiee  for  the  Aviation  Section  of  the  Army  ores  A^onmttieal  eateriee  and  teaget,  $9fiSS^ 
SOOt  againet  an  expenditure  of  ^m,742J0  in  1917;  Ughter-than^  equipment,  $8J71fi00,  againtt  $279^88^^ 
expended  in  JfJT;  airplant-x  and  suiplancs,  $235,86(;.(>o(),  (ninitist  ?^6fi40fi34M  expended  in  I'Ji: :  ^p<n-'  ports  and 
accexsnrli  I,  $  17 .17 .'l,?on,  urpiinst  $7r>:J^'>.'KKDG  cxf!'  «ih  <}  hi  lfi!7  i  xtrn  f  nr/iiirii  anel  .ipnrr  parts,  !^~>:''>.'! .::>!K} i'O.  af/uintt 
$1,367 ^10^5  ej-pemled  in  IlfJ?;  mmntenunee,  ujtlm  p  and  opiraiion  of  aero  squadnms,  $20^)50,000,  ayninst  f!I,249p~ 
]20j62  expended  in  1917;  aero  alaUone,  $30^40,000;  maintenance,  repair,  etc,  of  buildinge  in  Europe  and  purcha» 
of  land,  $25JS27fiOO;  av*ii<M>ii  dothing  eguipmentt  $1^58,440;  devdopment  of  new  typee  of  airpUmes  and  enginaa, 
$2,000,000,  u'jainsl  an  espc  tidilure  of  $70,462.39  in  1917 ;  « h»oh  -»/  military  aeronovUee,  $8fi50fi00f  machine  gun* 

for  nirpld II, -i,  S;7 7 .175,000,  and  photrxjraphir  cqxtipnu  nt,  maf(rial.<,  <  ic,  ^'^.iOI^'OO. 

Of  tht  >i!)i,uoo,000  asked  for  the  Navy,  $93,000,000  is  for  equipment,  material,  etc.,  in  conipans->n  utth  an 
expendiinre  of  $5,075,069.79  in  1917. 

Among  the  Heme  asked  for  the  National  Advieory  Committee  for  Aeronautics  are  $65fl00  for  a  large  noindr- 
imnA  building  and  its  equipment,  and  $14,000  for  ike  purchase,  main ti  nance  and  operation  of  an  airpiane,  uMm 
$100fiOO  ie  asked  for  the  Post  Ofjire  I)>  purtm/  u(  for  an  rjpcrimf  nt'il  nirpUinr  service. 

BeiUne  ore  given  in  ihtail  the  separate  requests  as  printed  in  tht  bueUjets: 

The  Army  lug,  smliiig,  auU  ottaerwUo  making  tbe  same  suitable  for  the 

Fur  csi)i'ns<«s  of  tho  Signal  Senlce  of  tlie  Army,  as  follows:  purpo«C  Intflodfld;  (c>  tbe  const ructixM,  uMlatcmUM^ caA 

Puri'liaso,  (.-guipiuent,  and  repair  of  field  electric  telegraphs,  rejMdr  «f  permanent  or  temporary  bamoES,  QMrter*,  hocpitau. 

imdlo  laMaUadoaa,  Hg^wl  eqii^BiantB  and  attma,  blnocnlw  BMM  lionses,  adnilnistratlon.  Instnictlonnl.  nnd  rccrcntional 

glaaMfi,  ttleflcapM,  bdioaUtB,  ud  otber  oecasaair  Inatnunemta,  bnlldlocv,   homsmrs.   uinKnKlne»<.   f>torobouso$,   slieds.  shops. 

Including  mn-wwary  meteorolaslenl  Instroments  for  iiso  on  IwiilliouKes.  doik*,  radio  stiUloiiB  'nborntorles.  obaer- 

target  raiiu'ts:  m<itiir<yde>  «nd  motor-drlvfii  vehicle*  used  for  vation  Htallons,  and  all  other  bulUlliu:^  ,:i  I  structures  neoea- 

tecbiileal   and  oUlelal  purposes:  professional  and  scientific  sary  or  iirlvl>;nlile :    itl)    pnK^urlnn:  and   introducing  water, 

boolcs  of  reference,  pamphlets,  p.  t iiHllrals.  uew>ipa|(ors  and  •■l«vtri<'  ll^-ht  nnd  iHtwci,  te].  phouc«,  telegraph,  and  sewerage 

maps,  for  use  lu  the  otli<'e  of  the  fhlef  .Sljftml  nm«>r ;  war  lial-  iivi;iti<iii  si;iii.nis  ;irid  liiiiiUliigs  and  slnirtures  there«in  by 

bKifis  antl  airships  and  act-eswjrles.  Includlui:  tlidr  nnilnlcnaiice  tin'  extension  of  i  xisMnL-  systems  or  tlic  i  rcation  of  nc«  syg 

aii.l  rei>ulr:  teie|dione  apparatus  Mncliislvc  of  exilKiii^rc  wrv-  teuis  ami  their  mainienanee.  o|ieraliou.  aud  repair,  luslallatlOB 

led  and  iniilnteiianee  of  ihe  same:  ei.-<iri<Mi  iiistjii Imi hms  and  of  plamblng,  electric  fixtures,  and  taleplioiMt,  Are  __ 

lualutenuuee  at  uilllUry  jhwIs;  Ure  control  aud  diruciloii  op-  and  firc-nJarm  a>-8tcnui  and  the  malBtcnuice,  operation 

pamm  MMt  aMterbU  for  Field  ArUllery  ;  nutlntCMOce  and  repair  of  ali  nicb  aiyatena,  Axtures.  and  apparatns:  <e) 

repair  of  nllltary  llnca  and  cables,  including  aalariea  «f  clrlUan  structton  and  retifttr  of  roads,  walks,  sea  walls,  breakwateni. 

empl«r«fl.  supplies,  meral  repairs,  reserved  snpplles.  and  bridges,  and  ^iharvea,  dredging,  flllinp.  ami  otherwise  impror- 

other  expenses  eitnneeted  with  tbe  duty  of  collecting  and  trans-  Ing  land  and  water  sites:  (/)  purehase  of  stoves  and  other 

mittiiijr  Infonnallnn  for  tli..  Army  hv  telegrnph  or  otherwise  eookiiiR  and  healinir  appariilus,  kitflifii  luul  tsihleware,  and 

(iu  ls  May  12,  KMT.  vol.  )o.  \\.  -IL',  see.  1;  June        1!)17,  vol.  -lO,  fnndture  ami  p<nii|kincnt  for  kilrlu  ii^,  mess  ti:ill~.  olllces,  (|Uar- 

II    Is",  sec.  1;  <1<  t.       1i»17.  vol.   10.  p.           si>c,  I  'l,  ^I.KiS,-  fers.  Imrrnclis.  liosj.ltnls.  iiiui  otli<  r  l.uildintr-..      I'-cns.  lockers, 

:.'Io:;M77.*  refritjcnilors,  mik!         oilier   mi-cssar.v  c<inlpnicjil  :    i  .7 1  pur- 

I'loi  iil'  il.  huir,  i,r  Tlisit  no  nion-  Itiiiti      (>a2.2fH.2flO  of  die  chase  of  Ba.soline,  oil.  fuel,  and  all  su|ipl!»ii  of  every  kind  and 

I'orepoiuK  approprialion  -hali  he  iis,,l  lor  lln  purcha.se,  ni.um-  fbaracter  iieoi'.s.sary  or  advisable  for  maintenance  and  opera- 

faciure.  noiintcM,,, ,..  ..  pair  .iri.i  .,i-  raii..i,  oi  airships  and  iitla  r  aviation  HtatlonH,  liicUidlng  eltfclrlc  light  and  power, 

nerini  laa.  hinrs.  i.i.  iiai it,-  iii-t riniaaits  an.i  a ]  pi !:i  11.  es  of  evcrv  telgpliODes,  Water  80^1/ Mid  wwence  serflM;  (ft)  vmaaof 

sort  and  description  nocessarv  for  tlie  operation.  louMruction  HianUfaCtnre  and  UMMUtlOOOf  allKlnOS  «fU 

or  cpdpment  of  all  I  v|i.-s  of  aircraft,  including'  Kuns.  Hrnnnncnt,  'nn»''"i»'.  supplw,  M»d  «Q"iDneilt  fW  COBStrection, 

ttiiuiiunitlon,  and  ail  nwe-ssary  spare  parts  and  e«iuipineut  con-  tenance  an.l  repair  or  aircraft.  imiUII^.  and  ImprorvmcBW 

neetcd  therewith;  and  ali  necessary  buUdlngs  tor  equlpracflt  nvia  ion  slat  ions,  or  pro,.erfy  or  appliances  used  in  connec- 

nml  perwmnel  In  tbe  Aviation  Seetkm  and  tor  tlie  purchase.  ""I'        "Elation  , 

malntenan,^..  rei.air.  ami  opcraHon.  tbroagli  tbe  Chirf  Signal  '         /'"^  ^^L^^^  ilS^lSLnli^JJil?  ^  JSL 

Officer  of  the  .\rniy.  of  nil  motor-propelled  pusenger  and  equip-  ''i";" '     clothinR.  wearing  apparel,  and  slnllar  equipment  tor 

ment  Garryine  veid.  les  which  may  bo  necessary  for  the  Aviation  'viatio,,  ptinioscs. 

SeotlcB  of  the  Signal  Corps.  ^'"1  "l-^".     ^        ■'icin.il  and  i;  s-ary  expenses  of  otflceri,. 

.\«id  also,  for  liie  c-lat.Ilshmenf.  I'iiulpnietit.  maintennn.-e  apd  '  ^H^ted  n.eii  and  civilian  cni|.lo.\cs  of  the  Army  and  nutbo^ 

i.|i.  rnlion  of  aviation  .statio-,-.  Im  liidliii:  1  m   ilic  aniulsii  imi  i"'<l  asenls  s^^nt  on  sp«>eiai  duty  at  home  and  abroad  for  avia- 

iif  land   or  aiiv  interest  in  land,  wllli  anv  ImlldhiL-s  and  im-  purposei*.    including   observation    and   investigation  of 

provi  iii.  nt-  iticrcon.  i.v  i.urchns".  lease,  donaiiin.  .  or,d.  inna-  foreign  military  operations  and  organiaation,  mamitoctiire  oC 

lion,  or  oiiierwise:  I'nniit' d.  That  i>v  order  of  ;iic  rn  -idciu  aircraft,  and  engines;  also  special  conrses  Id  foreign  aTtatm 

any  unapproprlat«il  or  it>serAed  public  lan.ls  mav  be  reserved  "^hOOJs  and  Bianufncluring  MtaUlitamcnts,  to  be  l»MapM 

from  entry.  deslKuaicd.  atid  used  for  sm  h  aviailon  stations :  cMliacatcs  <«  tbe  Sei  rciary  of  War  certifying  that  the  expiiidl- 

(6>  the  tuipruvemeiit  of  such  lutni  i  \  -  lea rim:,  p-adim:.  .Iraln-  are  necessary  for  military  purpoi^. 

.   And  also,  tor  Tocational  trainine.  inclndlni;  employment  of 

•  The  ■mount  npproiirinii-d  fur  tbe  flBrsl  }-««r  rMUos  Jono  30.  1918,  ne<vi»sarv  civilian  Instructors  In  iiniiortant  trades  relntixl  to 

Avtailoa.  tUfsal  c«rp»."J  ^r'-^",-^    ^.        .^mm,  .»     r«Hiulred  for  such  training,  purchase  of  textbooks,  books,  of 

m 
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■Clentlflc  and  prof^ssloual  paix-rs.  iicriixlicaU  iind 
mBKnJs'uffi.  ami  Instrutncnts  aii*t  luaterlal  for  theorcUcal  lunl 
practJcal  inslructlon  at  uviiitUm  scliools  auil  stutioas,  aoiJ  all 
other  menus  to  carry  out  tin'  t"'<ivisl(ins  <if  soctlnn  2"  nf  the 
act  approved  June  3.  uutlioi lzlii>;,  in  ikUIIiIoh  i<i  the 

military  training  of  solilii-rs  wtiili'  in  in  llv«-  wiTvii'*-,  mi'iiiis  for 
soiiiriiijL:  edueatiotial  ami  vointinnal  training  of  ti  cliiiracler  to 
Uiereasi-  their  lulhtary  elticieuey  auU  euable  thetn  to  return  to 
cU-il  lUe  better  equipped  for  Indnitilal,  fioaunerelal,  aad  geOf 
eral  biwUiess  occupatlona. 

Also  to  pay  auch  civilian  employee  as  may  be  neeciaary,  and 
for  the  pajment  of  their  traTeling  and  other  necesaary  ex- 
penses. 

provided.  That  hereafter  mileage  to  ofllcers  Ib  the  Aviation 
Sactkn  at  Uw  Wgul  Coiin  moA  oOcera  ot  tbe  OOoers'  Rc- 
mum  Ootps  of  fbe  ATtatUni  Seetkn  of  the  SIgtml  Omp*  tniTCl- 
Ing  OB  dnty  in  connection  with  fbe  Avlatloii  SerrlM,  alnlt  be 
paid  from  tbe  appropriation  for  the  work  in  oomneeUaB  wltli 
which  the  travel  is  performed. 

And  also,  for  the  payment  of  all  expenses  In  connection  «ith 
the  di'Vflopmi'nt  of  «iUltaMc  t.vtH'«  of  a^  Ijitli.u  ciisrlnes,  alrplanet<. 
an<l  nllii T  ain  raft  appiul'  naii.-cs,  iiicluilljik'  lln'  cost  of  8am|>le 
eiii:iti>'>,  ain>laij<'!i.  ainl  apinirliTiaii-'i's,  cost  uf  aujr  pateUtK  and 

oiiiiT  ri^-iits  timrHn,  iiud  rns(>  ,,r  iiivesttgatkia,  ezpeHnMiita- 

tloii,  ami  ifscarcli  in  rcspii  t  tltcrctn. 

And  also,  for  the  imynient  of  all  exiienscs  in  connection  wttli 
th«'  creation,  expanxion,  ucquUltion,  and  development  of  |ilant«, 
Cutoriea,  and  cetablUhments  for  the  manufacture  of  aiipUliMa, 
■Ireimft,  engines,  and  appurtenances,  Includlug  prorlatao  for 
the  purchase  or  lease  of  iand  with  tlie  ImUdlnga  Uierean,  con- 
■tructioo  of  permanent  or  temporary  Imlldlngs  for  all  porposes, 
purdiase  of  macliinery,  tools,  ami  employment  of  operatives, 
together  with  all  administrative  cxihuncs  mi-essury,  the  pur- 
ehnw  and  supply  of  raw  niui  scmllliilMlied  tnitterlMls  and  of 
fuel  aliii  all  i.tlic:  1  Line's  n-Tcssury  fur  <Ti-alln^'  anil  I'Xtt'Udh:}; 
Uie  I'liiihHtlou  of  iiirplani's,  :ilnraft,  i-n>;in<>.s,  and  all  appur- 
tenann's. 

And  also,  for  creatitiK.  maiulaiuinf;,  and  operatini;  at  tech- 
nical schools  ami  college's  courses  of  instruction  for  aviation 
t)tudentj«,  including  cost  of  instruction,  equipment,  and  supplies 
aeceeaary  for  I— treotlan  and  aolwiatieoee  of  stiidentB  while 
recelTing  such  InatmctJoo. 

Provided.  Tliat.  subject  to  the  approval  of  the  SccretuT  0* 
War,  motor-propelled  vehicles,  airplanes,  engines,  parts  Hmk- 
of,  uid  appnrtenanoca  niay  be  ezchaafed  Id  put  vvmaai  for 
new  eqnlpiBent  of  tiie  aame  or  simllwr  duincCer  to  be  and  flM* 
the  aune  purpose  as  tiuwe  profxtsed  to  be  exdianged. 

Provided  further,  TbMt  dnriug  the  present  emergency,  oOl- 
oers  and  enlisted  men  of  foreign  armies  attached  to  the  Avia- 
tion Section  of  the  Signal  Corps  as  instroctors  or  inspectors 
when  traveling  in  thf>  United  Rtates  on  ofllelal  busluoKs  i>ertaln- 
ing  to  the  Aviation  Hectloo  of  the  .siunal  t'orps  shall  be  author- 
ized, from  ftiiids  a[>propriat4-c)  iiy  rhis  act,  the  same  mlleace 
and  transi 

or  enlisted  uieu  of  the  Kegular  Army. 

AnjmoK  ascvioa — Aesosaotical  Salabiu 

EatlmatM).  Bxprniled. 

BnplajWS.                         Rattb              10l».  I»IT. 

Ssl*rl«s:                          I>«>r                           Sumber.  S'umbrr. 

iMtructom  Id  tlvliii:  .      Annum    fri.ino.no                4  \ 

Do                                <lo.        .■.,2iMi.iio                 4  I 

Do                             ilii.        -I.Sfxtno               S2  8 

b»                                 On.         4,2<H<iio                24  n 

DS                             fin        :t.iMMMMi              92  23 

no                                 <la.         l.noO.OI)                24  8 

  do.        1.S00.00             IIM  49 

i>    do.       aoo.oo  8  S 

Iii»(rut'iuri>  lo 

tallMni^   do.  4.8O0.0O  4  1 

Do..  77.   do.  4,000.00  4  1 

Do   dou  n.nno.no  4  i 

Do....... do.  2.400IHI  4  1 

do.         4,800.00  4  I 
  do.         4.000.00  4  J 

Do   d».      3.000.00  le  4 

Do   dOb     s.000.00  12  a 

Do   da,  2.700.00  S4  • 

Do   do.  a.TOO.no  4  I 

Do   do.  2, 4n0.no  n«  !» 

Do   do.  •J.liMi-iio  s  2 

Do   do.  1, srio.no  44  11 

Do   do.  l..-.MO.i»>  82  a 

Do   do.  1. 2n0.no  4  1 

T>o   fin.  1  OKO.oo  4  1 

r>n   (ici.       I .'ji'.!.,.!!  . ,  :t 

Innix''  li.rc  I'f  .-ilriilim.  - 

and  ■Irplaov  tneiuoi!  'In  u.ihiii.ou  10  1 

Do..   do.  2.400  00  10  K 

D0>...   'In.  2.100  (M)  0 

Do   'In.  2.IHIO.OO  100  3 

Do....   '!'>.  l.'.ioii.oo  1 

  "I'>.  I.HOo.on  l.noo  44 

  do.  1.000.00  2 

  do.  1,500.00  . .  la 

Do   do.  1,400.00  sao  I 

Do   do.        1,200.00  flOO  10 

raclny  imaMtMm. . . .     da.      2.000.00  78 
Do   do.      1.M0.00  «o 

Do   do.        1.400.00  140 

CMsaltlag  eaglaoer. . .      do.       5,000.00  . .  1 

DoT^   do.       2.B00.00  a 


AvunoR  aacriOH— AiaoKJttmcsi.  Suahiem 


KmplofSS. 

Stslitpl.-s  . 

AieuiintJIOt   

Aciouotaat  

I>0  

Do  

Clerk«   

Do  

Do  

Do  

.  Do  

Do  

Do  

Do  

nnnkk<'''|H'r  .  ,   

I>u   

DritftHitmu   

II"   

I>.i  .   

!>..  

IKi  

Plum  i-ni^itivrr.. .. . . . . 

Ho..  

Do  

rboincrapiier 

Do  

Mtiiiary  oioreiMeiwr  .. 

tH>  

IToUucitaa  expert  

Do  

Do  

KiM-irlral  mai-hlnlatK.  . 

Mt-ltJH'DK'T  

WntrhmoD   

\Vni!r»  : 

<  hi.  f    l.u.  k'T.  . 

I'u.  ktT  

Ml. .1.-1  i.iiil.r> 
l>. 

luHlrutiifiW   iiiiik'-r  .  .  .  . 

In.   

Ik.  

Ih.  

Car|M>nt<'r   

ChiiulTi-iir  

Jnnlt'ir   

ljihor»T'»  -  , 

Skillcil  l«l»iir.  r  

AvtaikiD  rnvvtiaDlcluna. 

Da  

Ho  

Do.  

Do  

Do  

1*11   

1)..  

l>o  -  .  ,  ,  . 

.Snlnrlfs   

Wagi><  


annum, 
do. 


do. 
do. 
do. 


do. 

do. 

an. 
<l». 

do. 

ll... 

do. 
do. 

dn. 

■I'.. 

do. 
do. 
do. 
do. 
do, 

do. 

do. 

do. 
do. 
do. 

•In. 
ilo. 

.I". 
■I... 
llo. 
do. 
du. 
do. 
do. 
.10. 
'I't. 

llo. 

do. 
do. 
do. 


do. 
do. 
do. 


UlU,-. 

2.400.00 
2,400.00 
1,NOO.OO 
l,600iOO 
2,000.00 

i,aoo.oo 

1,400.00 
1.50O.0O 
1,200.00 
LOSOJW 
1.020.00 
1.000.00 
1.500.00 
1.200.00 

1, jioo.no 
1.400.00 
1.200.00 
l.Ono.nO 
•100.00 
n.oiio.uo 
2.1H10  no 
1,  rjii  '.n 

I  ,  t')ll.iHI 

l,2on  on 
I.  mo.  00 
1.200.00 

S,000.00 

a.oooioo 

1,200,00 

1,200.00 

720.00 
720.00 

1. ono.no 

KIU.IM) 

i.4iHi.no 
l.noii.iHi 
I.Nni)  00 
I.iton  on 
1.4(in.oo 
1.2on  0{i 
1  .iHii^Oit 

tlno.oo 
<ino  I  HI 
72n.iM) 
1,t)on.(K> 
L.^mLOO 
],)Snu.uO 
X,«20.00 

ijaSoM 

1,020.00 
i,ooaoo 

900.00 


{ConHnued). 
tliimtt-d,  Bkpvnded, 


lUlU. 

6 
6 
10 
10 
8 
10 


100 


ir>o 
10 

■M 
10 
2S 
S» 
10 
10 

a 

s 

'.■5 

5 
4 
10 

a 

8 


ISO 

ao 

110 

« 

in 
II 

io 
10 
i»o 

130 

00 
100 
50 


l9.012.0O0.0O 
544,200.00 


Orena  Oaracra  or  RxncKiitvims 


IJglit«-r  th.tn  :ilr  nvili  nieiit.  

AlrplnnrH  urn]  Kt'Ui'lutuH  

Spare  parta  and  aci-usorlu......... . 

Extra  eoKlnea  and  s^rt  parts  

MalDtcnnnrr.  upkMp  aai  «p«ratl«a  of 

aero  aqaa.lront  

Aero  statlonv.  I'liitcd 
Aero  ststloDa,  I'aDama. 
Aero  ttatlons,  Hawaii. . .  • 
Malatmanea.  rtpsir,  etc^ 

Burope   

Parclmae  of  land  

WaretiooM  sad  tappljr  dtpots  

Aviation  clothing  cqalpmeot.  

Ki|"  n.r«  .if  olBfrm.  pnlUtrd  mm.  nml 

I  V I  III  I    nn  nppclal  duly  

Vm.. iitliii..i;  trnlulDR   

-Milcnpr         odui-r^  nnil    Irin-tiljg  .'V 

[K^nsrn  nf  (  iv  lDan  f-m;' lu.\ '  1?  .  

I>t'vi-lul!iru'ut  i.f  iH'w  t.»i'!  ^  lit  alritiauca 

.'■nd   I  'iiiliiin   .....a 

Schools  ..if  Millltiir.v  aiT'iri.ioticS.... .. 

Machine  Kuna  f>ir  airpUucc. ........  > 

PtotMtapbic  sealpwMtBMterlal.  stc. 
Ooatlageat  espeaars,  oilce  canlpnKBt, 

etc   

Con»tnieti«a   < 

Ix-anlng  of  land  

Kim  rvr  eOCMS  and  BMO  

.Kncriinnietcta,    tafngtn|dia  avfatoM* 
ca  rmeats  and  otlMT  vsdai  aceeasfirics 

MlarFllanenaa  


a.171.000.00 
28|,iM.0O0.00 

47U7a.2no.oo 
n53.26»,12O.O0 

20.030.000,00 
2O.400.(M)0.00 
6,420.000.00 
4.420.000.00 

•,127,000.00 
16.700.000.00 

s.K»ri.ooo.oo 

1.358.440.00 

fi7.2no.oo 

120,000.00 

a,iiaot,ooo40 

2,0<>n  li'io  no 

s.O.'.n.  II 

77  47.'.  "Oil  on 

.•t.io.'...'voo  00 
ion.000,00 


laiT. 

JfaaiMr. 


1 
3 
4 

Id 
1 

1 
41 
1 
1 
1 
1 
2 
2 
1 


i 


1 


1 
1 
1 
1 

1 
2 


1 
2 


1 

23 
2 
T 

43 


3 
4 


270.88».27 
6,240,aS4.55 

7.'>2.B3o.«S 

l.n07.11ii,!ir. 

1.240,120.02 


M,OiTl.?fr^  77 
77. .M  2  1.1 
400,000  00 

2.M1.4a 
858,314.00 


Total  avIatlOB   «t,082.2»4.2a0.00  314,139 J61.a» 

PAT  OP  OmOBRS  AXD  KBIT 

la  tbe  budiiet.  the  pay  for  olBrera  and  men  of  tbe  Avlatioii 

Seettoo  la  taeliided  in  that  of  tbe  Mgnal  Corps.  Tbe  rcqoeita 
for  Signal  Oorps  pay  approprintlon.s  follow: 

I'lv  ..r  11.811  olIl.-.  ni   #27.tl!»..*.^:!  00 

V  villi  Ion  InnraKr,  nfll'iTii   lO.o.lO.Kon  00 

.^ililltl  nnl  pav  for  longth  of  iwrvic*.  ritBccrn   ino.ooooo 

Pav  of  ir..-t.945  ••nllBtcd  men   00.<vn<l.c.nT  nn 

.Wiatlon  increase,  men   4.ttl ('..!>' "<  00 

Additional  pay  lor  leagtb  of  acrrlre,  atta   liVtKOOO.OO 


Total. 


.31«3,42a,T4n.03 


The  JVaiiy 

Vor  arlation,  to  be  cxpendfd  atider  tbe  dtreetton  of  tbe  Sec- 
retary «C  tbe  Kmrr  for  fwocarlng;  predtlcbiK,  oonatmetbigy 
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AVIATION 


IS,  mi 


operating,  pri'scrvin;;.  storink'.  anil  lianilliu;:  uirc  iMli ,  <'stiit)- 
llfiluueiit  ami  maiuteiiaiiL-i-  ol  ulrcrufl  siaiions.  iii<-lii<liiiK  tUt* 
acqniatttoQ  o(  buid  imKlmMt,  4watk*n,  or  poiifiiiuiuiikun; 
and  for  experlmentnl  work  lu  tbe  develomueut  of  aviatluu  for 
naval  piiriHisi  s.  fiM.onrMXMi ;  PnvUe4,  Tb»t  tbe  aum  to  be 
paid  out  <if  till-  ai>iirn|>riati<iii  under  the  lilrwHon  of  the  Soc- 
rctar.v  of  tlu'  Navy  for  iliaflili-^.  clerical,  iii^inrtioii.  ninl  iiics 
scii^'cr  MM  vicc  for  aircrufi  viatlons  shall  imi  .-.  tl  ^u'UsiI.ikmi 
I  a.  IS  .Mar.  i,  1JU7,  vol.  »»,  p.  im.  »ec.  1;  June  15,  1017,  vol. 
411.  i>.  itts,  flcr.  1:  Oct  0,  1817,  vol.  40.  p.  aHO,  M>e.  1).  |M,» 

llRttnatcd,  Rxni!n<i<H]. 

„                                                           »18.  I!tl7. 

Waom                                         njOOOjVMM  »2:i.v)TU 70 

BQuiinMat,  RMterlal.  cte                     ii&.OOaL$oO,00  .%.<i7.'>.<i>ii<.T<* 

Vaexpcadvd  balance   I4.:<23.srin.rii 

Totni   s-,(i  i""i.oiip>.«)o  fin,«3:i.oiin.oo 

Notion^  Aivuory  Commiue*  far  AenmmUieB 
Vw  MetentlOc  n'Mrarfh,  t«>hnk-nl  tnrcNttimtfnnM.  ami  fifiecfal 
report*  In  the  flt-kl  ct  acr<>iiniitl.-<,  liK-iii.iint'  tiu.  ntvcftmry 
laboratory  and  fn>hnk<nl  tix^Uianis:  [rnv.iiuK  cx|n-ii!»os  erf 
tiicml'cr-;  nml  cinployc'i ;  rem  oilio  s  in  (lie  IMMrict  of  Colnm- 
I'i.i  ;  I  ::h  >■  siippl io,  primiiiL'.  ainl  oilier  MiisccllniHHiii.«  c\|icM''i-s : 
<  i[iiip;ii' lit.  iiialiitfiiaii.  «■  ami  <i|MT;ilion  of  n-^cari'li  ialior.-itory. 

ami  I  iiii^.inici|i,ii  of  juMlllorial  liiiililiaL--   >s;iry  In  roiaii'i  t ion 

tliiTi'W  illi  ;  imii-lia^c.  iii;ihili  iiaiii-c,  i.|M'rii)  ion.  jiml  i-\'-Ii.'i!i::m  of 
n«y»>s<ary  iiiriil.iiH'^  anil  one  nioior  iiropi  Pi'il.  lui^-on:;' r  '  ai  t.\- 
iiiK  vi'hU'le:  cIcrkK ;  iliafl^uicii :  piTHunal  •.i  i  \  ii  i  s  hi  (lie  tu'iil 
and  in  the  Dlatrkt  or  Coliimltia :  t'rorulrtl.  That  ilio  sniu  to  l>c 
P«M  out  of  this  approprlntlnn  for  clork-nl.  «lrufiliij;,  waicb- 
incti  .111(1  nieMengipr  8<>rvif<>  fur  the  fiRral  jr«ttr  eiulluit  June 
thirtieth.  nitieti>en  buudr«>d  and  nineteen,  riinll  n«t  exceed 
.SL'a.iiiHi:  In  all  (ncti  Mar.  3.  1»15,  vol.  SS,  p.  mO,  aop.  1 ;  Mar. 
i.  I!ii7.  vol  .«».  I..  1170,  sec  1 :  Oct.  0. 1»17.  t»1.  4ft.  p.  W».  «e««. 
1)  ;  -*li(iO.(tOO.** 

*  TUi-  iiMiuiint  ii]i|>roprlnt«<l  for  lb*-  Oacjil  yvar  rndlnv  Juoe  TO.  11)18, 

For  tfa«  llml  jcar  radlag  Jane  SO.  t»l9,  $1074)00  waa  amm- 

pnatod. 


EnplorMM. 

Snlarlra : 

Anktmuit  McreUrr-..  

Clerk  

tfteiH'U'rai  Iti  r   

. 8teiiML;ni|iIji-r  ...  .   

Ii<i  

'JV,  'inlr-ii  ji^.i|,.':uirs  , 

.Mi  l  hatil.  Ill  ('!i^Miii',-r  

J'tiiior  im  i  li.nnli  al  i  imiuii  r.  

.  .    

A<Ti>ni>iitlc'jii  •  iikIki '  I'ina  dniftsauin 

Assirilnnt  pliyt;|i  I^N  

M<-'»en{riT.  Jiiiilii  rand  ciuirwnnan..  .9 
Wag.  •<  : 

I'aiti  rniitaker   -.  

Maililnlsta  

Salarl.B   

Wagrit  


Rate   Batlaantd,  Bnicadid, 

|><*r  aiinuin. 

■vlv. 

IWlT. 

No. 

No. 

^ji-.TilH*,!  10 

I 

... 

1 

1,!!(I0.01) 

4S 

1  ,<MMi.ao 

4 

rt 

2,ol'0.o(p 

■  •  •  • 

2,.ji|O.IMI 

1 

1  ,MMI  11(1 

1 

1..V'"(I0 

1 

.... 

J.(«IK»_>M) 

2 

1  ,sii^t.rH» 

2 

iO.CK'l'liMio 

1 

•2 

M.oon 

4,000 

OTueo  OBjRcrs  o^-  r.xp«.\un'  at; 

Tf aTpliaa  pxiicnftva  

Bent  of  «IBc«it  

flappHw.  prlatina  aod  mUci-tlann  n!' 

MpVBPH   

8dcBtUI«  Mwjrch,  ttt'hnloal  IrvMilcT. 
tlon  mill  "I  inl  n  p  .i  t.^ 

ron"f  nut  I""  "1  ri'"i':irili  liomt.!  .  i\.  . 

KqlilpnU'IlT.  tli;ilnl<'iuiliri'  him!  oj i>-r.n  1  |.> El 

nf  lii^Jir:!t.ir>   

I.iirK<'  nli.il  t'liiin  l   iiuililliiL-.   Im  Itnlinu- 

ii;il-'tn-.'.  iM  -iiir  1111(1  jsi'tif'rnl  ftitititnvi'at. 
('niiHi  nil  ii<iii  lit  addldonal  iinudlbaa. .  . 
I'tin  iijiw.i.  ifuiiotciMBc*  and  OMcatlea 

lit  HUloimiblle 


4.M0  iJttOJM 

jaixm  8.i«7.n 

A7.000  S.OOfl.10 

....  e8i.1M«.40 


l.l.fiito 


l.OCHI 


Purchniv.  nMiat<>n«nrc  and  oprmtlaB 
of  alrplnne     14.000 


I'ost  Offirp  f)ri)artmeul 


In  llic  a|i|iroiirlal Ion  rnpt<--tiil  liy  tin-  I'o*!  (MHco  ne|>nrl- 
nii'ht.  niitliorlzallon  Is  .i»k  ii  for  tlie  Po-tnin.«tcr  <.iU'  ral  ■  In 
<'\|M'ni|  iinl  cxrii'illli;;  jilinl.iKMi  fm  the  iiiirchasc.  i>|KTHliou  auU 
mniulciiaMcc  of  airiilancs  for  an  oxi.i  riniontal  airpUmo  mail 
wrvltv  l'otw«H'U  such  imliits  as  ill*  may  desire." 


Annual  Report  of  the  Secretary  of  the  Navy 


Tho  Secretary  of  the  Navy  has  made  public  hi*  annnal  rapoit 
for  the  liMfll  year  endinfr  June  30^  1917,  including  operations 
and  reeonunendations  to  Dee.  1, 1917. 

Seeratny  Daniab  poiats  ont  that  the  enoRnons  expaiWMm 
Md  devok^Mnent  of  the  Naval  Air  Sen-ice  dates  from  the  pas- 
sage <rf  tho  N«v«l  Aet  OD  An?.  29,  1916.  Tbe  appropriations 
for  Naval  Aviation  Sorviee  July  1, 1916,  have  been  ^7,633,000. 
Up  to  that  time  naval  aviation  had  been  almost  entirely  in  the 
experimental  and  development  stns*-.  ilnrin?  wliirli  evpry  type 
of  seaplane  olTerei]  by  ativ  I'liitctl  Si.-itcs  Iniil'lcr  liail  licci)  tried, 
hut  none  liail  lieen  louuii  fully  sali^lai-Iory  liy  (he  I'cnsai-nlii 
Flying  School.  The  ot;,Mm/;ii ion  i,ir  .eronantics  has  been 
tliiiroui,'lily  u\erliauleil  aiui  roouliiiaUoii  <i:  all  a<  l iviliis  nenled 
in  (I'M  lM|iiiit.»  an  a<lei|iinle  air  service  jiriaii'..'e(i  lor  by  ilele- 
iratiii,-  II -[loiisibility  lor  ils  cication  to  tbe  Chiet"  of  Naval 
( 'fieraiuins  and  Material  I'.ai-eaus  oT  Ific  N  ii  ,  >  I  »•  jiarlnn  til. 

The  liyinir  seliool  at  I'ciisacola  «a■^  eiibir;:cil  and  nur'.'anized 
and  a  sujijily  ii  -ci | ilan*  .s  ciiiistritcled  by  a  cdiilraelor  in  (piaii- 
tity  of  a  lypc  suitable  I'or  iiistiuition  and  incorporal iiiu'  all 
known  safety  features,  aicoriliii.'  to  the  de>iirn  onllincd  liy  the 
department,  while  other  builders  were  encounige<t  to  develop 
ini[irii\ emeiiis.  TIlc  (lepari iiK  ijI  i>  iiovv  able  to  purchaae  satia- 
IWtory  a4*hool  seajdanes  tn>ni  ai  l>  a^l  lour  btiildcrH  and  their 

supply  is  now  etin^ldcl'cd  ade>|il;ile  to  meet   the  iiecil^  of  all 

training' stations.  Men  have  .d  o  l>een  si-iit  to  France,  Kii-fland 
and  Canada  for  flying;  iii-ii  ui  I  ui  . 

This  de\(  !.ipnicn!  has  been  badly  imiKlicHppiHl  liy  lark  of  a 
onitable  Lioli  powered  engine;  one  builder  developed  a  200-bp. 
tmetor  seaplane,  ol'  whieh  quantities  were  then  aupplied  to 
coastal  air  stations,  Wbih  lugh-jn!ade  engines  oC  Freneh  de- 
sign were  put  into  prodnetion,  tliey  were  not  of  suflident  power 
for  naval  work.  Only  recently  has  what  appears  to  be  tbe 
desired  engine  be4>ome  available.  This  is  the  ao-ralled  "  lib- 
city"  engine  developed  by  tbe  Aircraft  BoanI,  which  ^ves 
every  prumisc  of  providing:  an  adcqimte  power  ]ilant  for  ser- 
vice type  nireraft.  The  engine  has  been  installed  in  a  Miiplone 
and  IM  n  Hying  boot  and  tlie  pieliminaty  tests  have  been  quite 

satisfactory. 

Ilel'ernt  to  the  tlyintr  boat  Secretary  naniels  ■.i.ili  s  fl;at  tor 
se;i  work.  lur(ii:n  opinion  at  the  present  time,  as  well  as  our 
own,  striinKly  favors  it.  This  type  is  an  Auiericnn  n mr  i  jitiori 
aiul  it  IS  a  .sttmlaetioii  to  be  able  to  state  tliat  here,  ut  least, 


American  designs  bni-e  been  well  to  tin  front  and  tint  it  is 
not  ueeessaty  to  eopy  forngn  patterns  in  ovder  to  inoue  our 
aviators  being  supplied  with  the  best,  but  that  tbe  present  tsak 
of  the  department  is  to  prodnoe  at  the  earliest  praetienble  time 
tbe  nnmbers  of  these  boats  needed  and  to  improvo  the  type 
still  fiiHhcr  to  meet  stiU  better  tbe  needs  of  the  Kcn  iec. 

Speaking  of  the  kite  balloons  he  says  that  there  has  been 
quite  a  development  of  towing  kite  bdUoons  during  the  \ear 
and  that  tlieir  operation  in  fair  weather  presents  no  great  dif- 
ficulty, Itut  kites  to  (late  have  proved  unabh'  to  w-itltstaiid 
storm  cdnditions.  ImprtiviKl  types  of  balliM<Ns  and  means  for 
li.i'iilliii  g  arc  being  developed. 

.\iisiiip.K  or  diriijiblcs  ol'  inodeiii  Kuiopian  tvpe  had  never 
boll  constructed  m  llie  I'liitid  States,  lie  sa\s.  hiil  a  liesign 
ol  a  co.'isl-palrol  type  was  prepared  in  tbe  dejiai  t  iMc:it  and  a 
number  of  units  have  hMi  -'icees~!  (i  inideidl  l.\  siwral 
companies.  A  traiiiiiiir  seli(«d  lor  dirmiiiU'  pilots  was  estab- 
li.shcd  in  <Miio,  and  ji  n  in  l.ei  of  otlicei>  have  beooine  skillful 
operalois.  l  oastal  dinL;il>le  ^talions  are  being  established 
from  Massaehn-etls  (o  I'ai.aiiia. 

The  coiuniission  a  special  hoard,  headed  b\  Admiral  IlelmJ 
recommended  a  submarine  and  aviation  base  at  (°i>eo  Solo 
Point,  <'oUi|i  Harbor,  whu  li  is  \mI1  toward  eomplelioii.  The 
a\iatioii  liasc  on  North  Island.  San  Ibco"  Harbor,  for  the  joint 
use  of  the  Anny  ami  Navy,  will  nii  Kiiibtedly  be  the  largest  and 
nit«l  important  on  the  west  coast.  The  following  tuisies  have 
been  estnblished .-  <  hath.-im.  .M;iss. :  .Monlauk  Point.  Long 
Island;  li'oekaway  Heach,  I,oii._r  1-laiid:  Cape  May,  al  the  eii- 
tninee  tn  the  Delaware^  Hampton  Roads,  on  the  aviation  site 
of  the  Ilaniptou  Roads  Operating  Base;  Miami,  Fla.;  Penil- 
cola,  Fla.;  Colcm,  Panama  Canal,  and  North  Island,  Saa  Diegs, 
Cal. 

This  eommission  also  recommended  Poget  Sound  Navy  Yard 
as  a  loeatioo  for  a  borne  base  for  submarines  and  an  aviation 

station,  and  a  submarine  and  aviation  operating  base  at  Edit 
llofik,  oppo.site  Port  Ang^'k-s.  \Va.''h.,  and  one  on  the  Columbia 
Kiver. 

As  a  [lait  of  the  enortnous  e.tpftnsioii  ol'  ninTal't  productioD 
tardilics  the  dcjiai  t 'iir!!'  nni'.  rtiMik  to  build  and  e'|ii:[>  a  naval 
aireiaft  l'a(  lory  al  tin-  I'lnhulelphia  Navy  Yard.  Wltliin  ninety 
days  Irom  the  date  that  t)ie  land  wa-  n.s.<>i)nied,  the  fsctoiy  < 
erected  ami  lite  tirst  Hying  iiuat  kei>l  laid. 
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Aeronautici  <  London  I,  Ort.  31.  1917 

Thf  Loudon  IJ' frii.-'i',  ntiii  the  Lttft  /iritfieliii  lliiiil.  Ill  thf 
course  ol'  a  diMi-ussiun  in  I'arliiiiiiiMit  on  the  last  Zepiiclin  raiil 
on  Knglaiiil  Sir  Oeorp?  Cave  luaiU'  the  I'ollowintr  slalenwnt  in 
behalf  of  the  government:  The  raid  on  Friilay  nitrht  (Ocl.  "JIM 
npiH'ars  to  have  bctm  carried  out  by  ten  or  more  Zeppelins.  Of 
tin'se  only  reat-heil  the  nei);hliorhiHMl  of  I^indon,  the  remain- 
iler  I'uilini;  entirely  to  reaeh  their  objeelive.  ami  iniMiii;  the 
eoniitry  withiml  eaiisiiif;  material  diunaue.  Of  the  live  Zep|H>lin> 
w'hieh  cauie  near  l«>  Lou<lon  four  failed  to  penetrate  the  l><»ndoii 
defenses,  and  did  no  tlumau'e.   The  rvmainitit;  Zeppelin  drifted 
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over  London  with  her  engines  shut  oflf  and  dropped  thrtu*  bombs 
at  inten-als.  eau.sin<;  loss  of  life.  A  number  of  our  airplanes 
went  up,  but,  owinjr  to  the  atmwpherir  ronditinns,  which  were 
mi>sl  unfavorable  both  for  attaek  and  defense,  they  were  unable 
to  brinsr  raider  to  aetioii.  A  nuniWr  of  the  raiders  drifted 
over  Franee  and  four  at  least  have  been  definitely  aeeounted 
for  by  the  Fn'iieh  forces.  Information  as  to  the  (»thers  is  still 
awaited.  The  greatest  possible  eredit  is  due  to  the  French  air 
men  and  the  anii-airerafi  artillery  for  their  splendid  fiert'orni- 
anee.  but  in  jiMiee  to  the  British  anti-aireraft  forces,  it  should 
Ik!  remenibere<l  that  the  airships  they  brought  down  in  France 
were  (lyinp  by  daylierht  and  at  a  much  lower  heisfht  than  that 
whieh  they  kept  whilst  erossinir  this  country.  The  trovemmenl 
ha.«  already  announced  it*  intention  to  boiiib  (tennaii  towii^ 
until  an  end  is  put  to  these  cold-biixided  nllucks  by  (iennany 
on  till'  civil  population  of  thi*  fniiiilry,  Two  such  attacks  have 
already  been  made,  and  the  Uoiise  may  rest  iLssiired  that  the 
pnxt'Sij  will  be  continued  until  its  purpose  is  attained. 

Aeronaulirs  (London).  Not.  7.  1917 

Thf  British  Air  Srrriir.-  Sir  Krie  (SedihiS,  First  Lord  of 
tlie  Admiralty,  in  the  cDiirse  of  a  speech  in  the  House  of  Com- 
mon.s  on  Oct.  .'11.  nin«lc  the  followiujr  n-ference  to  the  work  of 
the  Royal  Naval  .\ir  Service: 

"  !>iiice  the  outbreak  of  the  war  the  peraoiinel  of  the  Royal 
Air  Ser\-ice  increased  from  700  to  41.0(10.  The  duties  of  the 
Royal  Naval  Air  Sen  ico  are  \aricd.  of  ureat  value,  and  of  ab- 
sorbinp  interest.  It."*  preat  effir-iency  and  trallantry  in  France 
are  iM'casionally  brouciit  to  public  notice  by  reports  of  the 
hfrnibin^f  expeditions  and  otherwise.  Hut  any  statement  on 
the  Navy  would  be  inconipU-te  without  a  tribute  to  the  Royal 
Naval  Air  Service  in  ••pernti<ms  over  the  sen.  They  are  the 
terror  of  the  submarine,  and  durinsr  one  month  the  aircraft 
patrol  arr>iind  the  British  coast  alone  is  more  than  five  tinu>3  the 
circumference  of  the  earth. 

"  I  think  it  may  inlen>st  tlie  House  and  instruct  the  public  if 
I  pive  some  indication  of  what  the  R«iyal  Naval  Air  Ser^•iee 
alone  has  done  in  bonibinsr  behin<l  the  enemy  lines  in  France. 
Durini;  September  alone  sixty-four  raids  were  carried  out  on 
dockj'ards.  naval  depots,  enemy  aerodn>m«"s.  and  other  obje<'ts 
of  naval  and  military  importance  in  Flanders  behind  the  enemy 
lines.  No  less  than  2,7;Mi  bombs  were  droppetl  by  the  Royal 
Naval  Air  Service  alone,  totalliiii;  8.5  tons  of  explosives.  The 
fierures  for  October  are  not  yet  comj>letely  tabulated  but  an> 
still  (rreatcr.  There  is  no  doubt  I  hat  ilnse  raids  result  in  ffreat 
material  and  moral  <larnape,  and  on  many  occasions  their  effect 
in  shown  in  the  aerial  photo);raplis  to  be  such  as  to  hamper  and 


restrict  seriously  the  enemy  naval,  aerial,  and  military  under- 
lakinp*." 

In  the  House  of  Lords,  Karl  Curzon  paid  on  Ocl.  2!)  llie  fol- 
lowin);  tribule  to  llu*  two  brani-hes  ol  Die  British  Air  SerMce: 

•■  1  now  come  to  the  air  service.  When  we  are  dealin<;  with 
the  Royal  Klyina'  Corps  or  either  of  tlie  services,  I  dclibenitely 
say  that  nowhere  in  this  country  has  the  spirit  of  kiiiL'lit  er- 
rantry been  more  cons])icuously  shown.  When  in  August,  101 1, 
loo  oll'icer^  and  77  machines  made  their  way  to  France,  who 
could  have  forese<-ii  that  they  wonid  Imve  ileveloped  into  a  v'l'eat 
Meet  of  thiiiisnnds  of  machines  and  tell*  of  thousainds  ol  men. 
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On  the  Western  front  in  the  first  nine  months  of  1917  the  men 
of  the  Royal  Flyinff  Corps  brou(;ht  down  87(5  enemy  machines, 
they  drove  7.50  out  of  action,  52  were  broupht  dowTi  by  anti- 
aircraft (runners;  lliousands  of  tons  of  explosives  were  dmpped 
on  aerodromes,  bridpe«,  rnilwa.vs.  lines  of  communication,  and 
even  of  marching  regiments.  Apart  from  offensive  ofierations 
aiiil  activiti«>s  of  the  air  service,  they  are  the  e.ves  of  the  Army 
in  the  field.  Then  u-e  must  not  forget  the  airmen  at  home,  who 
Iwve  sliatleriHl  the  enemy's  Zeppelins,  and  by  their  skill  and 
brnver>-  on  many  occa^tions  liave  brought  those  great  pisbags 
in  llames  to  the  irround.  I  sometimes  think  when  Gotha.s  are 
shrieking  over  I^indon.  and  when  the  civil  population  are 
cowering  in  their  cellars,  we  might  give  a  thought  to  those 
brave  men  wlto  are  riding  in  the  darkness  above  an<l  risking 
their  lives  to  save  us  from  destruction.  1  include  in  the  same 
tribute  the  otVicers  and  men  of  the  Naval  Air  Service.  There 
is  no  ilislinclioii  between  the  two  services.  At  the  beirinnitig  of 
the  war  the  personnel  of  the  Naval  Air  Service  waj(  800.  and 
now  it  is  -12.001).  lis  fle<>l  in  August.  1014.  consisted  of  seven 
airships,  .'to  airplanes.  nii<l  34  seaplanes,  whilst  tlK>  number  is 
now  man.v  thousanils.  The  mttsf  elTii-tive  bninch  of  the  ser\ice 
has  biN-n  the  naval  s(^ua<lron  of  Dunkirk,  from  whence  it  ho-s 
boinlii'il  aerodromes  and  has  diminished  and  at  tinu>s  sloppinl 
the  aerial  invasion  of  our  countr>'.  These  airmen  have  been  in 
eviilence  in  everj-  theater.  They  have  flown  over  Damascus, 
dropped  bombs  on  Beyroiit,  deslroye<l  biiildin'-'s  in.Con'-tan- 
tinople,  and  their  Might  to  the  I^ike  of  (Amstanre  in  the  early 
part  of  the  war  and  destruction  of  sheils  there  will  be  remem- 
bered." 

The  Aeroplane  (London).  Oct.  21.  1917 

Germanit'x  S'eir  Air  Proiimm. — According  to  Renter's  cor- 
respondent with  the  French  Army,  the  French  General  Staff 
Ims  gatbercil  the  followini;  infonnation  regardine  Gemian.v's 
new  air  program :  The  (icnnnns  are  well  aware  that  s^ime  time 
next  year  the  new  American  air  s<piadron  will  come  into  action 
on  the  Westeni  front,  and  tliey  are  already  straininir  every 
nerve  in  order  to  be  able  to  meet  the  .Mlied  air  otTensive  next 
S|>ring. 

The  nnmber  of  German  battleplanes  is  to  be  doublnl  during 
the  comine  winter,  an<l  the  airplanes  and  niotor-buildinc  fac- 
lorii-s  throughout  Germany  are  enlargine  their  plants  anil  ob- 
taining reinforcements  of  labor  to  enable  them  to  cope  with  the 
sudden  influx  of  orders. 

.Switzerland  is  beinir  laid  under  contribution.  Twi>  hundred 
and  fifty  Argus  moton  have  been  ordered  from  a  tlrui  in  the 
Zurich  district. 
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The  Fokkcr  Unii,  which  is  building  li^htiug  bi|>lai)es  in  groat 
numbers,  as  veil  ns  a  triplauc  n>intirkubl<>  for  Ht>  speed  and 
climbing  powers,  iuis  taken  over  tlie  prcait  Herzina  piano  fac- 
torieti  in  Schwerin. 

F'or  bombing  formations  heavy  three-Mated  machines  are 
being  built  which  can  carry  In-tween  1700  and  1800  lb.  weight 
of  bombs.  They  hove  MeroMlcs  260  hp.  motors,  and  when 
loaded  can  climb  12,000  ft.  in  :15  min. 

In  every  type  of  Hying  nuu'hine  the  Germans  are  feverishly 
producing  new  models  for  loug-dLstanec  scouting  expeditions. 
The  1917  Rumpler,  with  260  hp.  Merccdt's  motor,  is  said  to  be 
the  best  machine. 

They  are  also  building  a  machine,  made  entirely  of  metal,  to 
operate  in  conjunction  with  infantry  on  the  battlefield.  It  lia.« 
no  great  speed,  and  is  a  notably  slow  climber,  and  does  not 
flecm  to  be  able  to  rise  much  above  10,000  feet. 

The  enemy  is  al.su  asing  a  new  si.\-cylinder  Maybach  motor, 
developing  240  hp.,  which  is  lighter  than  the  ordinary  Mer- 
cedes, and  g^vcs  g^^ater  speed  in  climbing. 

A  big  Qenuan  bombing  machine  which  lately  landed  in  Hol- 
land was  fitted  with  an  electrical  installation,  driven  by  the 
engine,  for  the  purpose  of  warming  the  aviator. 

During  the  six  montb.s  from  February  to  August  twenty-nine 
important  industrial  establislmicnts  were  addo<l  to  the  number 
of  factories  making  air|>lancB  or  their  accessories  in  Germany. 

Simultaneously  with  this  great  increase  in  the  output  of 
machines,  the  Germans  are  looking  everywhere  for  recruits 
for  the  flying  st^nice.  Applications  for  transfer  to  the  air 
senice  are  now  received  from  both  infantry  and  engineers,  in- 
stead of  being  restricted  to  cavalry,  as  was  the  case  not 
long  ago. 

Applications  are  now  dealt  with  in  a  month  instead  of  two 
months,  and  there  is  no  doubt  that,  in  the  course  of  the  present 
year,  the  personnel  of  the  German  air  senuce  lias  been  largely 
reinforcea.  Volunteers  are  wanted  chiefly  among  the  fighting 
planes,  because  it  is  chiefly  among  the  fighting  s(|uadrons  en- 
gaged on  the  battlefields  that  casualties  occur,  but  a  large  num- 
ber of  oflicers  are  being  traine<I  as  observers  of  observation 
planes. 

Plying  (London).  Oct.  2»,  1917 

Torpedo  Attack  hy  Seaplanes. — At  an  early  stage  of  the 
war  the  German.s  made  .some  experiments  with  a  view  to  test- 
ing the  possibility  of  launching  Whitehead  torjJedoes  from 
Zeppelins.  A  later  development  was  the  sinking  of  a  British 
merchantman  by  a  torpedo  fired  from  a  seaplane  on  the  surface 
of  the  water.  The  practical  diflicnlties  to  be  overcome  in  de- 
signing apparatus  which  shall  relegate  to  seaplanes  the  duty 
of  aerial  torpedo-boats  arc  by  no  means  insuperable.  In  its 
usual  form  the  Whiteliead  torpedo  is  too  heavy  a  weapon  for 
any  but  the  largest  seaplanes  to  carry;  thus  a  21-in.  torpedo 
weighs  over  a  ton,  while  the  18-in.  size,  though  somewhat 
lighter,  scales  as  much  as  12  ewt.  Thus  the  number  of  18-in. 
torpe<locs  which  could  be  borne  by  a  large  seaplane  could  not 
be  more  than  two  in  the  case  of  machines  ln<len  with  the  supply 
of  petrol  nec<>8sary  for  a  long  oversea  llight.  Still,  for  use 
against  cargo  vessels  a  dccideilly  smaller  explosive  charge  in  the 
torpeilo  would  have  suflicient  bursting  power  to  sink  the  ship, 
and  the  ability  of  the  seaplane  to  up|)ronch  relatively  close 
to  its  prey  Jtiight  lead  to  a  marked  decrease  in  the  necessary 
propelling  machinery  in  the  torpedo.  Thus  as  many  us  four 
small  torpetloe.s  of  special  typo  might  bo  carrie<l  and,  a.ssuming 
that  the  airplane  api>roach(^  to  what,  for  a  submarine,  wouhl 
bo  an  impo«.sibly  close  range,  as  many  as  half  the  torpcloes 
fired  might  be  exp<H;ted  to  strike  the  ship. 

As  far  as  general  suitiibility  for  torpeilo  attack  is  concerned, 
the  sujieriority  of  the  submarine  over  the  seajdane  is  indis- 
putable, for,  nrmc<l  with  itn  8U|>ply  of  torpe<locs,  it  is  pre- 
pare<l  e(|ually  for  attacks  u|>on  cargo  vessels,  tranaports,  or 
battlcsliips.  The  seaplnne.  on  the  other  hmid,  can  carr>'  only 
a  limited  numlier  of  specially  small  torpedoes,  and  probably 
only  a  single  one  of  sulliciont  size  to  imperil  a  Itattlesibip  or 
cruiser  protectetl  by  armor-plating.  This,  of  coni-se.  raises 
the  <iueslion  of  tlie  possibility  of,  say,  a  squadron  of  .-liridanes 
atfncking  a  fleet  at  sea.  Such  attack  would  l»e  posiiible  and 
successful  only  when  bii.sed  upon  the  element  of  surjjrise  such 
as  tnijrht  be  presented  at  night  or  in  a  mist  hanvring  low  over 
the  sea.  Given  such  conditions,  it  is  conceivable  that  seaplanes 
would  appnmch  so  close  t<i  the  enemy  as  to  fire  a  number  of 
torpedoes  with  some  measure  of  sue<>r'ss  and  probable  escape 
from  the  storm  of  shell-Hre  which  their  presence,  once  detected. 


would  call  forth.  On  the  jiresence  of  other  airplanes  accom- 
panying the  fleet  in  seaplane-sliips,  the  ultimate  fate  of  the  at- 
tacking aircraft  must  greatly  depend. 

Flying  (London),  Oct.  31,  1917 

Slamtarditing  the  Arro  Engine. —  In  the  fun<lamental  design 
of  a  standardized  engine  technical  skill  of  a  higher  grafic  than 
that  found  in  the  onlinary  drawing-oflice  routine  is  essential. 
Thus  there  must  be  no  haphazard  guessing  at  the  unknown  or 
untried,  for  the  Hniahe<l  drawings  will  be  expected  to  represent 
a  machine  closely  fulfilling  the  refiuirements  laid  down  by  the 
flying  services.  The  determination  of  the  leading  dimensions 
is  based  upon  factors  known  empirically  or  formulated  by 
theories  which  practice  has  confirmed;  the  questions  of  detail, 
for  which  the  tlrawing-otfice  will  be  held  responsible,  are  S4^ttled 
from  considerations  of  strength  and  ease  of  manufacture,  llow 
far  the  essential  condition  of  provision  for  minor  improve- 
ments at  a  later  date  can  be  allowed  to  vie  with  efliciency  and 
reduction  of  labor  costs  is  a  matter  for  the  (lesigner's  judgment. 

The  American  Government  lias  determined  upon  proflucing  a 
super-engine;  probably  it  will  not  be  long  before  two  or  three 
sizes  of  this  engine  are  under  construction.  For  it  is  mani- 
festly impossible  for  one  engine  to  serve  as  the  motive  unit  of 
all  the  varied  types  and  sizes  of  airplanes  which  the  air-war 
demands.  It  is  pos.sible,  of  course,  to  have  one  engine  for  the 
light  scouting  machine,  to  install  two  such  motors  in  the  heavier 
bombing  machine  and  even  three  in  the  largest  seaplanes  and 
[lying  boats.  But  is  this  desirable!  There  arc  arguments 
against  the  employment  of  two  air-screws  in  a  machine,  al- 
though, of  course,  all  the  largest  craft  are  fitted  with  two  en- 
gines— as,  for  instance,  the  Ilandley  Page  machine,  which 
mounts  two  enormous  engines. 

The  fulfilment  of  a  diversity  of  puriwses  will  bo  sccun-d  for 
the  aero  engine  if  its  constniction,  even  though  standanlizeil,  is 
such  as  to  pennit  of  the  combination  of,  say  two  unit  engines 
to  produce  one  large  engine  of  twice  the  power.  This  principle 
is  well  known  in  many  branches  of  mechanical  engineering,  and 
is  important  even  if  it  involves  certain  structural  difficulties. 
Probably,  however,  only  a  special  crankshaft  and  crankca.>^'  are 
requirod  for  the  duplication  in  tandem  of  (wo  "  unit "  eninnes 
to  form  a  double-power  engine.  The  valuable  feature  of  stand- 
ardization, with  nearly  all  the  advantages  of  intercliangeability, 
is  tfiereby  relainetl,  and  by  mounting  two  of  these  "double" 
engines  in  one  machine,  each  driving  its  own  airscrew,  we  ar- 
rive at  a  system  of  propulsion  suitable  for  the  largest  aircraft. 

There  is,  thus,  much  to  be  said  in  favor  of  a  standardized 
airplane  engine  produced  upon  a  national  basis,  but  lest,  in  our 
enthusiasm  for  the  merits  of  this  American  policy,  we  lose  sight 
<if  the  disabilities  of  the  system,  bo  it  remembered  that  engi- 
neering practice  is  based  upon  judicious  compromiiM*,  and  a 
compromise  between  ri«ult8  which  are  only,  up  to  tiie  present, 
of  |»roved  value. 
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iNews  of  til 

Tim  Aircraft  Board  Announced 

On  Ih..  7  lliiwanl  K.  Collin  ii.iiiiiiiiitt-    li\  I'u-iileiit 

Wilson  Hs  fliiiiiliimi  luiil  Hn-liaiil  K.  liim*-  ;i-  ri  ili.iii  num- 
ber ot'  tin-  Ainrnl'l  Hoard.  Mr,  Cotliti  \v:i>  i  -urinaii  tin' 
Aircrati  Frwinrtion  Buanl  wlui  li  lucn  Mij-.  rM'ili'.l  h>  tii-.- 
Airpialt  Hoai.l.  ilr.  Howe  wiis  ionueilj  iiia*urcr  of  the 
lutenintionnl  Harmter  Co.  Od«  civiluui  membsr  is  ■till  to 
be  Rpp'ijiiitd. 

Tin-  oflji  r  iiii'iiiberH  of  (Ik  llu.inl  wlio  ))i<  \io\i>l\  hail  be«n 
appoitUi'«I  arn;  Maj.-Gen.  (ii-orKt-  (».  Sf|iiHT,  Col.  K.  A.  Dfcds 
And  Col.  H.  L.  .Moiilyroincrv,  reinc  sontini;  tlio  Arinv  ;  ii  nl  Heiir 
Admiral  D.  W.  Taylor,  Capt.  N.  £.  Irwiu  and  Lieut-Com. 
Artiiiir  K.  Atklna,  iwiH«B«itiii(r  the  Kavy. 

National  Advi8or>°  ('uininittceV  Appointmento 
At  a  nn  nt  mec'linc:  ot  tlie  Natiuiml  Advisory  Couunittee  lor 
Jkeronauti';^  lour  new  ('ommitiei-s  and  a  new  nAeomitutteB  ven 
immbmI,  aud  tfae  cominiltecs  on  foreign  raprfentatiTM,  aod 
^pHurtei%  bftvingcoDplflted  their,  inwk,  were  dttebarg«d.  The 
Mw  eomndtlees  ue: 

Civil  Aerial  Traasport,  H«lieopter,  or  Direct-lift  Aimaft 
nee  Flight  Tests,  and  $te«l  Construction  for  Airemft  The 
saw  eabeomnuttee  on  ^i^ht  Alloys  will  be  a  biaoeh  of  the 
Oommittee  for  Standardization  and  lnve«iligalinn  of  Ifateriala. 
Tlie  personnel  of  all  the  committees  is  as  follows: 
Aero  Torpediiv^ :  Lifut-Coiiiuiandor  .1.  H.  Towen^  U.  S. 
chairman  ;  Licul.-Col.  V.  K.  Cliirk,  U.  S.  A.  ' 

Ainrnfl  t  i.mminiii  aliuun :  Dr.  M.  1.  I'lijiin,  Cohiinliiu  Uni- 
versity, chniruinn;  Dr.  .Josepli  S.  Amc*.  JulinH  Hopkins  Uni- 
verMrv :  Dr.  s.  W.  S'laMim.  Hitv.'ior  i'-iirean of  Standards^ ami 

Dr.  I-;.  I).  Koss,  Hiutiiu  ut  Stani!anl>. 

A  r/iUitK  Mappitiij :  .Miij.-ticii.  (ieori;e  O.  Squier,  U.  S.  A., 
<  liairni.in ;  Dr.  Clinrles  D.  Waleott,  wecretary  of  llie  8mitli- 
soninn  I  i>:  c ui ini.  sceretary;  Capt.  J.  W.  Bagley,  £.  R.  C, 

and  ( 'arl  ( i.  l''i-lii'r, 

Hibtin./r,!/,!,,,  ,.l  A,  ,,,„.••:■  .  -  I'nl,  Cliavl.-^  1".  Miirvii!. 
Chief  r.  S.  8.  Weather  lJunaii,  (■hairiiiau,  and  Dr.  Jr>8cph  S. 
Ame.s. 

BuiW»)/s,  Ltihordlorii  -i,  and  Equi pm' nt :  Dr.  S.  W.  Stmt 
ton,  chainiiaii;  Dr.  .Josoph  S.  Amen.  I)r.  W.  1''.  Durand,  Lieut.- 
Col.  V.  E.  Clark,  Si'riial  Corps.  V .  S.  A.,  and  Limit. -Com- 
■nander  J.  H.  Towers,  V.  S.  X. 

Civil  Aernil  Traiis/iort :  Dr.  W.  F.  Duranil,  cliairman;  Dr. 
8.  W.  Strattoii,  I'rof.  Charles  F.  Manin,  Lieut.-CoL  V.  E. 
dark  and  Lieut. -Coininander  J.  H.  Towers,  U.  S.  X. 

Design,  Cotistnu  tion,  and  Xovi^tion  of  Aircraft:  Maj.' 
<3en.  George  O.  Squier,  U.  8.  A.,  ehatnnan;  Dr.  Joseph  S. 
Ames;  Lieut.-Commander  J.  H.  Ivwers,  U.  S.  N.;  Li«it.-Col. 
V.  B.  Clark.  U.  S.  A.;  Dr.  A  F.  ZsIul  Navy  Dmartaiait. 
MSMtery;  Frederick  Alger;  Dr.  If.  D.  unMfy  and  Dr.  X  H. 
HelaoB. 

AMTonautie  Iwtrumenta:  Dr.  Joseph  S.  Ames,  chairman; 
<3ommBnder  C.  T.  Jewell,  V.  S.  N.;  Dr.  M.  D.  llersey;  Maj. 
C-  E.  Mcndenhall,  Sigtial  Corps,  and  Dr.  Lyman  Briggs. 

Editorial:  l»r.  Joaejih  s.  Ames,  ehainnaa;  Dr.  S.  W.  Strat- 

ton  anil  Dr.  \V.  K.  Durand. 

/•>' f'  rinil.!  /<>r>.-  I'lof.  .lolm  F.  Ha\  i'ord.  rliainiian  ;  Dr. 
W.  F.  Durand.  Dr.  S.  \V.  Stratlon;  Lieut,  Col.  V.  K.  Clark, 
U.  A.;  I'roi'.  Ah'vander  Kleinin.  Mnssnclniyrtis  In-iitute  ot 
Ti'<liiiuloL'v :  Dr.  L\innii  Hriic.'s;  Dr.  .V.  F.  Zaliin  ami  Lieut. 
G.  ]'.  Tli..Mi|.son,  1{.  F.  C. 

d"'  i-ninii  lit  l,'' liiliiitii :  l>v.  Chnrlt-s.  D.  W'.di'otf.  cliiiinniii!. 
«nd  l)r.  S.  \V.  Slrat!.i:i. 

nelii'iiifr.  or  Direcl-Ufl  Aircraft:  Dr.  \V.  F.  Duraii«L 
chairman;  Dr.  M.  I.  Pupio;  M.  B.  Sellers ;  E.  B.  Wilson  ana 
Dr.  A.  F.  Zahm. 

.\niiit  u<  till  lire  fur  Airoiiaiitio:  Dr.  .lo.mpli  S.  .Vine!),  chair- 
man;  Dr.  S.  W.  Stratlon;  Maj.-(}eti.  (Jeorgc  O.  Squier, 
U.  S.  A.;  (  apt.  Mark  L.  Bristol,  U.  S.  N.,  and  Naval  Goa- 
•tmetor  H.  C.  Kichanlson.  V.  S.  N. 

PoMirr  Plants:  Dr.  S.  \V,  Srtafton.  ilmumaii;  .Mai. -Cm. 
fleorsre  O  "^,|nirr,  T'.  S.  A.:  Dr.  W.  F.  Durand;  Lieut.  Com- 
mander I  i  (,Mrrs,  r.  N",;  Dr.  II.  ('.  Dickinson.  i!.c<'ri'- 
tary;  Ma,i.  Ju:H:pii  C.  Riley,  Signal  Cor|i«;  Prof.  K.  C.  New- 
■maan  and  Lieut.-Commander  A.  K.  Atkins,  U.  S.  N. 

Ji«lBtt0i»  of  tka  Atmofphere  to  Aenmauliea:  Prof.  Charles 
F.  KbTvig,  ehaiman;  Dr.  J.  S.  Amce;  Prof.  J.  P.  Hayford; 
Iieat.«Coinmander  J.  il.  Towera,  V.  S.  N.;  Liettt.-Col.  T. 


e  Fortnight 

DeWitt  Mining,  U.  8.  A.;  Prof.  J.  C.  HnmplingK  and  Ibj. 
Wm.  R.  Bfaiir,  Signal  Corps. 

SpteM  Committee  of  Engineering  Problems:  Dr.  W.  F. 
Durand,  chairman;  Dr.  S.  W.  Stratton,  Dr.  A.  F.  Zahm, 

Dr.   11.  C.  Dickinson,  Dr.  Herbert  Cliaso  and  Q.  C.  Loening. 

^timdurJizatii'n  and  furr^li;ialiiin  of  Materiah :  Dr.  S. 
W.  Strai;.iii,  cliainuan;  l>r.  Joseph  S.  Ames;  Maj.-(Jen. 
GeiusT''  "  S^iuier,  1'.  S.  A.;  Dr.  \V.  F.  Durand;  Prof.  J.  F. 
llnvi..!,!;  .N'aval  Consirurtor  J.  C.  Hunsaker;  Dr.  J.  U.  Nel- 
son and  ih.  E.  T).  Wnlen. 

W  <  ,,i!M'r,,  I,  (,  f.,,  Aircraft:  Dr.  \V.  F.  Durand,  chaUV 
man;  IM.  S,  W .  Strattou,  Dr.  A.  F.  Zahm,  Dr.  J.  H.  Nels4», 
F.  (i  Ditii  I.  W.  £.  Stout,  Jeose  Coats,  J.  W.  Sautb  and  H. 

L.  \V  intleiiiure. 

Lii/lit  Alloi/i:  Dr.  Q.  K.  l-iirt^'O-.  i  l.iirnian ;  Nasal  Ci.n- 
struclor  .(.  C.  Hunwjker,  C.  M.  .Manly,  E.  Hlough,  Z.  Jeffries 
and  C.  II.  MaUii  wson. 

Aircraft  ik>afd  Against  Aeronautical  Shows 
At  the  meeting  of  Dee.  4,  at  Washington,  D.  C.,  the  new 
Aircraft  Board  eonflmied  the  resolution  psased  by  the  late 
Aircraft  Produetion  Board  on  the  Mubjeet  of  aireraft  exposi- 
tions, namely,  that  as  a  matter  of  general  policy  in  view  of 
the  military  situation,  il  does  not  eueoiirnire  tlie  holding  of  any 
aircraft  espOSition.',  for  the  duration  of  lla'  war. 

S.  A.  E.  Winter  Meeting 

"  The  Reasons  Behind  the  Liberty  Engine  "  haa  been  sched- 
uled as  one  of  the  leading  engbeering  subjeeta  to  be  eonaidered 
by  the  Society  of  Automotive  Engiwiara  at  ita  Wuster  meeting 
in  New  Tork  on  Jan.  10. 

Uaj.  Jesse  Q.  Vincent,  one  of  the  deajgnets  of  tlie  eagintk 
will  discu^ns  the  aginsaring  rsasona  of  the  prsssnt  twdva^^liii* 
dor  LiK-rty  engine. 

A  special  discussion  will  follow,  and  will  be  opened  by 
Lieut.-Col.  V.  E.  Clark,  U.  S.  A.  His  phase  of  the  discussion 
will  have  to  do  with  the  militaiy  reqairemeata  of  aviation 
eutrims. 

FoHouin;,'  Colonel  Clark,  C.ipt  llnwaril  Marinon,  who  made 
an  invf>:iij:atioii  of  aviation  en^'iart-nai,'  in  Europe  some  months 
atro.  ami  who  is  now  t  nirajjcd  in  .'iiTotmutieiil  engiiK  crini;  work 
with  M.ijur  Vincent  a'  Dayton,  ( Hiio,  will  compare  tiie  Liberty 
eiitriuo  with  European  prai  lac 

The  discussion  will  be  further  larrii'd  out  liy  IL  M.  Crane, 
cnpiiicer  of  the  Simples  (^o.  His  suliji'i  t  will  Ilivc  'n  do  with 
adapting  Kunipi'an  entriiu  s  (o  -Vnicriean  uu'l'iods  ol  rnanufac- 
Inre. 

The  Inter-Allied  Conference  Resolution 

The  latar-Allied  Conference,  which  recently  convened  in 
Paris,  adopted  the  foUowinf  resolution  dealing  with  the  air- 
eraft prograois  of  the  AlUea: 

"  The  repreaentatives  of  the  Allied  Natkma  azamiiMd  the 
oonditkm  of  their  variona  war  manufaeturen  and  eotmdertd 
practical  means  of  avoiding  all  duplication  and  directing  the 
effort  of  each  nation  to  the  production  of  thA  things  for  which 
it  was  best  fitted.  In  matters  of  Grst  importniire,  an  inter- 
allied committee  wan  formed  for  enrryitif;  out  the  common  pro* 
gnuns,  and  d^fisions  \vrr<'  arrivcil  at." 

DeCli-ni  witli  Wrijilit-Vlartin 
A.  E.  Det-Ierq  baa  resigneil  us  luetallur-rical  eii;;inei'r  tor  the 
Chalmers  Motor  Co.  to  ^in  the  Wright-Martin  Aircraft  Corp., 
New  Bnuiswiek,  N.  J.,  m  a  similar  capacity. 

C.  B.  Row  Called  to  Wa-hinpton 
C.  B.  Kose,  vice-president  and  for  inatu  '. .  rirs  ehii'l  engineer 
of  the  \\'lii'  Motors  Corp.,  has  l»'«-ii  calli  i  to  siTvii-r  in  the 
Inspection  Bureau  of  the  Aviation  Section  at  Washington. 
Aenmautkal  Caane  at  PhOadelplila  Y.  M.  C  A. 

It  has  been  ailiiouneed  that  a  free  course  in  aeronautics  will 
hi'  I'stahlishcd  at  the  Central  Hraiieli,  Y.  M.  C.  A.,  Phila- 
del|ihia.  I'a.,  as  part  of  the  <  iovcrnMimi  pla:is  ir.  train  aviators. 
The  course  will  be  under  the  direction  of  trained  experts  and 
will  be  confined  to  teaching  the  theoretical  end  of  aviation.  , 
Wenley  Joins  Wright-Martin 

George  W.  Wesley,  who  recently  n'jiij^ned  a.s  production  head 
of  the  Qeneral  Vehicle  Co.,  has  joined  the  Wright-Martin  Air- 
craft Com.  ia  New  Tork.  His  work  with  the  Wright-Martia 
Corp.  will  also  be  along  production  lines. 
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Bill*  Peiulin;:  Id  lun-  (^miurevi* 
AiniiiiL'  lilt'  liilln  iiitro(lu<i''l  in  lln'  ItrsI  li.ivs  <if  llir  ]ircsf!il 
Co!lL'rl■^^  uas  joint  rt'sol'iriiin  1  I  J  liy  Si^ialor  Owen  <il'  Olil.i 
lu>t!i;i.  ■  rcalirin;  an  Aiui'i!i  ;ni  I.i-i.'imi  n'.'  l|iMii»r,  ami  HU!liiM-i/.iiiir 
th<>  I'ri'^Klcnt  t<i  ci'JMit  il' rontlioris  to  \n-  known  as  the  C  nt** 
of  Valor,  ami  a  iliiinaliou  or  nirdal  lor  lucrilorioUH  Mcrviec, 
anil  pcnnillini:  ()lUr<TH,  einploy<'s  »n*l  citiwns  of  the  rnil<Hl 
Stat<»s  to  rc'it'ivc  ami  wear  iii-<>orations  tcmliTvil  to  them  bv 
any  of  llu'  nalions  now  t'nf;aL;ril  in  war  with  the  pr»«t'nl  (Jtr- 
lUiln  GoTernnii  lit. 

Also  joint  resolution  l(i4.  I>y  iu'iir('S4'iilaliv<-  I.ttluciuo  of 
Ifarylnmi,  ro  pennit  "  any  .^ol.licr.  swulor,  marine  or  other  per- 
son engaged  in  the  service  of  the  Uniteti  8tntc>i>  in  th«  proftcou- 
tion  of  me  pieeent  war  agtunst  Germany  or  any  of  her  allies 
to  Moept  deeoratioiu  for  valor  and  hravety  from  any  of  the 
natiom  allied  with  the  United  States  in  the  proaeeution  of  awd 
war." 

Also  by  Representative  Hnlbeit  af  Naur  Yoilt,  permittiqe 
effective  and  able>bodied  women  between  18  and  96  ytta  of 
age  to  enliat  In  the  military  fSnmB  of  die  Unitad  St^w,  and 
pnmding  that  tbair  mn  be  oonnianoiMd  aa  offleen  in  the 
Aviatioa  Seetaon  of  tiM  Signal  Corpa. 

Also  by  Representative  Sinnott,  amending  the  aet  to  provide 
revenue  to  defray  war  expenses  so  as  to  exempt  military  and 
naval  officers  and  enlisted  men  from  pajing  the  war  tax  on 
tickets  of  Atliuission  to  plaeos  of  amusfment. 

AI-i'  ]w  I'rjirc^jcnlative  Carter  of  ^f  a>iS4M"hllsel  I  s,  eyr'i  i  ]  ^  :  ii  lj 
mihlurv  and  iia\al  otHccni  luid  eidistcd  meu  from  the  pu,\'uieut 

of  the  war  tax  on  milmad  tieketa. 

Plane  of  the  CivU  Aerial  Transport  Committee 
In  a  recent  interview,  Dr.  W.  P.  Duraud,  chairman  of  the 

N'ationnl  Aihisorj'  Cotnniittee  for  .Aeroiuinlies,  <h's<Tibe8  the 
future  and  plans  of  the  new  Civil  Aerial  Transport  Com- 
nitt<H<.    He  tiuid  in  part : 

The  future  of  a\nation  is  of  vital  iujportam  e  cvhh  at  the 
))resi'iil  time.  Uci  uiisc  upon  it  dcpendH  very  lar^'i  ly  the  iiitiue 
of  the  thousaTiils  ol  nien  now  jjoinp  into  the  air  liervice,  the 
millions  or  (iullars  allotted  to  it  hy  ( "onj,'ri-Ns  and  by  industrVi 
!Uid  in  {general,  tljc  ])nssihili1y  of  -siilvairini^  the  present  invest- 
ment in  aviiilioii  i-vjin  s-^'  i!  iti  tcnas  of  li\iman  cncisy,  fMllaJ 
workmen.  traine<l  aviators,  time  ami  eajiilal. 

"  I'enee  will  linil  this  eountry  with  an  i^inrienst  air  eajii^al 
on  hand.  This  eapital  must  he  so  eouserved  ami  dm'eted  that, 
if  ]iossilile,  not  a  man  or  a  dollar  will  Ik-  wasted  in  the  hiatuA 
iMtween  war  and  peace.  The  situation  at  the  termination  of 
hostilities  must  he  foreseen  so  far  as  humanly  possible,  and 
plans  lairl  in  advance  in  order  that  we  may  then  avoid  hasty 
and  ill-advised  measures. 

"  One  of  the  most  important  of  the  mttny  problems  pressing 
for  consideration  is  the  bnman  one  of  what  is  to  lj4><>oiue  of 
our  ninnoti.  If,  wlien  peace  comes,  a  few  months  are  allowed 
to  pass  willumt  new  bnsiness,  the  industry  which  has  been 
built  up  with  such  eare  would  be  wrioualy  enppled.  The  vast 
army  of  workmen  required  nnder  pnaent  eonditions  will  be 
thrown  oat  of  emplojinent  and  will  be  fnveed  to  aaik  oppop- 
tnnity  elsewbere,  tJina  adding  to  the  indnstiiMl  oonfmum  windi 
must  bo  anticipated  in  tbe  readjustment  between  war  and 
peace. 

"One  of  our  problems  will  be  (o  find  means  nf  mintnii/inf: 
the  ill  effeets  of  such  readjustments,  possibly  by  havin^r  [ilans 
for  peace  planes  for  mails,  coast  >,'iiard.  policing',  m  d  ina|ipinL', 
80  up  to  date  that  when  war  ortlers  stop  the  iutiu.stry  may 
change  over  w  ith  the  tninimiim  disturbance  to  the  more  penna- 

nent  work  ahead. 

"The  I'l  l  .m  l  iih  11  i.bvious  use  of  air|daties  in  the  ir.liire 
lies  in  llii'  <ir'li\i  i\  it\  mails.  Already  ('onirres.s  has  apptopri- 
at<'d  .■?]»ii,tMl(l        tlir  iMil:al  iii  a<  nal  mail  li.  Iiv.  ry.  The 

War  E>r|iarttri>-til  lia.-  a;,'rec4.  siitijii-!  to  ('on^^ressionnl  ap- 
proval, to  1 11  I  II  i".4  r  all  plane>i  iin  liii:f:iT  adaptable  to  military 
use  to  the  I'ost  ( )tliee  as  a  iK^'iniiinfj  of  its  air  sen  iee.  In 
view  of  the  miiidiers  whieh  may  be  S4>  tniiisferred  later,  it  is 
(ssential  to  lay  plans  without  delay,  as  is  being  done  by  the 
l'o>t  otfiee  Department,  for  the  Specific  routes,  the  aerodromee, 

quarters,  personnel,  vU\ 

"  The  possible  aehievi'luents  of  airplanes  in  speed  and  dis> 
tance  seem  to  be  limited  only  by  th(-  imnpnation.  Instanoea 
of  ;H>wer  and  enduranre  indicate  that  commercial  aviation  IS 
so  cl'is''  .it  liaiid  that  its  problems  tnusl  lie  foreseen.  Amonir 
till  III  arc  till'  •  ni'.i-.  of  (he  air'  as  compared  with  the  'rules 
of  the  road  at  sea '}  tbe  ownership  of  the  air  above  private 


property;  (|Ueslioiis  of  police  aihl  n rat  ion ;  tlie  ri;,'ht  of 
landinfj.  which  was  r»>cently  deiiieii  by  an  .\iii<  1 1<  an  r'uvn;  tin? 
supply  of  aerodromes  at  coiivc-iiier.I  inlciAal-;  the  mappiutr 
out  of  air  currents,  etc.  In  the  irili  tna'iiiiia]  Held,  <inestion.s 
will  ari^ie  reu'iudiiij,'  tlic  eolhitiui,  d  ctisioins  on  airjjlane 
fn-ifrllt  '.vlii  fi  may  iic  dmppril  .iiiywhere  wilhiii  the  country 
froni  the  r>kies;  also  inie>tions  oi  'ports  of  entry";  and  the 
reei|irocal  use  ot  landing'  places  and  aerodromes. 

"  In  ;i<lditioii,  extensive  ]ilans  are  alieady  under  vvav  lor 
coast  piiiinlitii.'  by  airjdaiiis  and  iiia|)piiii.'  the  wliolc  Uuitoi 
Slates  1  rom  the  air.  Vessels  in  di-li<-^s  at  sea  can  be  located 
and  derelicts  destroyed  more  eai.silv  through  the  air  than 
through  a  heavy  sea.  'The  ten  eoasi^'uard  air  stations  recently 
anthoriaed  by  Congress  will  undcmbteilly  spring  into  being  aa 
soon  as  men  and  planes  are  available.  Likewise,  the  enormous 
task  of  mapping  tbe  wiuile  of  the  I'niled  Slatn,  now  carried 
ont  at  such  expense  and  under  auch  difficulties,  may  l)e  mneh 
more  easily  aeoomplished  through  the  aid  of  aerial  pboioff- 
mphy.  These  are  some  of  Uie  prablcns  reqoiiiag  early  eon- 
siaeration." 

I.un/.iuK  .Aircraft  Co.'s  iNow  Factory  Site 
The  Lan/ius  Aircraft  Co.,  I4!i  Broadway,  J^ew  Vorfci  has 
aetpiired  for  a  factory  site  and  living  field  a  property  oontain- 
in^:  115  acres  in  Jiiddletown,  I'a. 

The  fm  torj,  it  la  announced,  will  be  equipped  to  turn  out 
1  maehinea  a  year,  and  it  ia  expected  that  equipment  will 
be  installed  and  indy  for  opention  within  a  few  months. 

This  eompaay  has  under  eonstmetion  two  seont  maefaines» 
the  piinciple  of  eonstmetion  of  which  being  the  same  as  the 
maehioa  first  bnilt  by  Mr.  Lanaina  and  known  as  the  *'  Lauina 
Variable  Angle  of  Ineidenee  Airplane.**  The  oontnl  for 
chanpring  the  angle  of  incidence  is  bv  worm  gear,  and  noains 
no  greater  effort  than  is  used  in  handling  other  surfaees.  Theee 
machines  will  be  poweied  with  S^linder  Sturtevaut  210  hp. 
engines. 

Engle  Aircraft  Co.  Organized 
The  Engle  Aircraft  Co.,  Xilcs.  Ohio,  has  been  organized  for 
the  purpose  of  manufacturing,  buying,  selling,  assembling,  re- 
pairing, storing,  operatiog,  and  dnding  in  airplanes  ci  all 
Kbds  and  paxto  theieef  and  all  attieles  pertaining  thereto  or 
to  the  operiition  thereof. 

Ito  ofieera  are:  H.  D.  Baker,  president;  A.  J.  En|^  viee- 
pvesident  and  prodiwlton  aaaagnr;  0.  S.  Patlenon,  leeretUT 
and  treasurer:  directors:  C.  L.  Bartshe,  F.  C.  Caae,  Jod  A 
Fuller,  Stephen  L.  I'ien-e,  W.  T).  Sayle,  and  T.  K.  ThomaS. 

New  Froccf's  for  Platiii}:  Aluminum 
United  Smelling  &  .Miiminum  Co.,  Inc.,  Xew  Ilavcn,  Conn., 
nnnounce<>  that  it  has  u  patented  process  for  electroplatiQg 
aluminum,  which  f<il lows  closely  the  standard  proeeas  of  eleetvo- 
platiug  other  metals,  and  from  which  the  same  oniform  resolto 
are  obtainable  as  with  other  metals. 

By  this  process  aluminum  na^  be  plated  w  ith  nickel,  silver^ 
copper,  etc.  Tbe  process  ia  said  to  be  equally  atpplieaUe  to 
pme  alaaumuit  in  aheeta,  rod^  trin^  tubing,  ete^  and  to  alnmi- 
nnm  alloyed  with  other  metals,  as  in  molded  or  die  castings. 

Glenn  H.  Cnrtlas  Moves  to  Long  Island 
It  has  been  anaonneed  that  becaoae  of  the  removal  of  the 
e.vperimental  research  and  patent  departments  from  the  Cur- 
tiaa  Areuplane  &  Motor  Corp.,,  Buffalo,  X.  T.^  to  the  Cnrties 

Kngineerini^  Corp.,  Garden  City,  N.  T.,  mad  intended  for 
Olenn  11.  Curiis.s  and  for  these  departments  shoidd  be  ad- 
dressed (o  the  Curtis*  Knsrinecring  Co.  at  the  Garden  City 
address. 

C.  D.  Prudcn  Co.  Opens  New  Offices 
The  C.  I).  I'riiden  Co.,  manufactun'r  ot  "  Prudential "  porta- 
ble, galvanized  steel  buildings,  underwriters'  hollow  metal  win- 
dows, kabunein  doors  and  windows,  with  main  office  and  fac- 
tory in  BaltisAore,  Md.,  opened  on  Dee.  1  a  general  sales  ofllse 
for  its  pradnete  in  nxmu  806-W7  Wallaoi*  Bnilding,  SMB 
Pine  Stmt,  New  Toik  City.  The  office  will  be  in  ebiiige  of 
Lrigfa  Pmden,  vice-president  of  tbe  compnny. 

Fahrig  Metal  Co*$  New  Plant 

The  Fahrifr  Metal  Co.,  maker  of  Pahritr  nnfi-friction  metal, 
which  is  used  fur  beai'iugs  oC  tmck,  airplane  and  other  high- 
<ii:u\.-  <;nsoline  engines,  has  opened  another  plant  whieh  will 
'  Mu  il'  the  pradnetion  of  Fahrljg metal,  at  34  Commeiee  Staes^ 
New  York. 
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Airplane  Parts! 

Immediate  Delivery! 

Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 

The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famous  for  Stanweid  Rimt,  Tubing,  etc.,  Perfection  Springe,  Bock  BMlinge, 
Axlee,  Perfection  Heaters,  Forcings,  Hub*,  etc.,  etc 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from  J^" 
to  2>^",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and  •  *  D '  * 
shaped  tubing  for  the 
Gurtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 
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TURNBUCKLES 

We  Manufacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 

No.  1  Female,  Short  A-1518  No.  2  Female,  Long  A-1520 
No.  1  Male,     Short  A-1522        No.  3  Male,      Long  A-1524 


Curtiss  Type 


326  Short,  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON.  OHIO.  U.  S.  A. 
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There's  No  Gauge  Like  A  Rogers  For 
Accurate  Measurement 
Of  Duplicate  Parts 


STANDARD  IN  THE  SHOPS 

OF  THE  WORLD  SINCE  THE 

CIVIL  WAR 
1865  1917 

THE  JOHN  M.  ROGERS  WORKS, 

Gloucester  City,  New  Jersey,  U.  S.  A. 
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iDlrrior  of  an  Auktio  Staadiird  No.  2  Favtonr-BaUdlDg  iweutly  completed  for  tbv  Cleveland  Tractor  Co.,  Clevrland,  Ohio. 

18,000  Square  Feet  in  26  Days 

— 4  Days  Ahead  of  Time 

THE  Cleveland  Tractor  Company  moved  into  this  building  26  work- 
ing days  after  date  of  order.  The  building  was  ordered  October  11, 
1917.  The  owner's  acceptance  is  dated  November  22.  Notwithstanding 
9  days  of  heavy  rain,  the  building  was  ready  4  days  ahead  of  time. 


The  building  is  an  Austin  Standard 
No.  2  30-day  Factory-Building,  90  feet 
wide  and,  in  this  case,  200  feet  long. 

This  was  not  a  *'  rush  "  job.  Austin 
Standard  Buildings  are  ready  in  design 
and  detail;  basic  costs  are  known  and 
the  essential  materials  are  in  stock  ready 
for  shipment. 

The  Austin  Company 

INDUSTRIAL  BUILDERS 


Three  standards  arc  sold  on  guaranteed 
30-working-day  delivery;  four  standards 
on  guaranteed  60-day  delivery,  and  two 
standards  (multiple  story  buildings)  in 
longer  time. 

The  Austin  Company  takes  the  entire 
responsibility  from  design  to  delivery, 
guaranteeing  cost  and  time  of  completion. 
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DON'T  GO  UP  WITHOUT 

RESISTAL 

AVIATOR  GOGGLES 

There  is  no  substitute  for  the  Rcsistal  Non- 
shatterable  lenses.  \  our  eyes  arc  safe  when  your 
goggles  are  non-splintera'ble.  Any  other  kind 
of  lens  is  dangerous.  The  enemv  cannot  harm 
you  any  more  than  your  goggle  if  it  breaks. 
KFSISTAL  CAN'T  BREAK. 


l-j>rl  Worth.  Texas. 

n\\\  .\i  r(.  S<|n;irlri>ti. 

.\'o.  1  WiiiK,  Camp  Hick*, 
^■"v.  9th,  1917. 

Strauss  &  Ruc(rc1et<i-n. 

37  Warren  .*^t.,  New  York  City. 

Dcir  Sirs : 

In  a  recent  flight  over  this  city  nn  engine 
wont  fleati  while  I  was  at  an  ahitn<le'(if  4.(X)0 
feet.  It  is  needless  to  mention  the  nuincrons 
conditions  which  affect  the  landing  of  an  aero- 
plane, hut  I  wish  to  state  how  the  kKSI.ST.M. 
CiOGCiLP.S,  which  I  wore,  undouhtetllv  saved 
the  sight  of  my  rinht  eye  and  perhaps  my  life. 

.•\s  they  arc  of  no  further  use  to  mc.  I  am 
retiimiiiK  them  to  you  as  a  proof  of  your  ad- 
vcrtisiiiK  statement  in  regard  to  the  unbreak- 
able lenses, 

I  remain, 

Ver>*  truly  yours, 
f  Signed)  Jou.N-  Af.  Hayward. 


Jobn  M.  Haywanl 
27th  Aaro  Squadron 


The  abovr  U  from  an  aetual  pbotorrapli  of  th.  (a» 
nientianod  in  Mr.  HaywardU  l.ltcr  at  tlut  Uit 


STRAUSS  &  BUEGELEISEN 

GOGGLE  MANUFACTURERS 
37  Warren  Street  New  York  City 
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REASE  WEIGHT 


We  also  manufacture 

ALUMINUM  INGOTS,  PURE  AND 
ALLOYS,  RODS.  GRANULES, 
ALUMINUM  SOLDER,  GUARAN- 
TEED TO  GIVE  SATISFACTION. 
BABBITT  METAL  — SOLDER  — 
PIG  METALS. 

Shipments  prompt — Prices  low 
Quality  Right 


ed  Smelting  &  Aluminum  Co.,  Inc. 

General  Offices :-NEW  HAVEN,  CONN. 
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D^ORCY'S  AIRSHIP  MANUAL 

An  International  Register  of  Airships,  with  a  Compemliun 
of  the  Airship's  Elementary  Mechanics 
By  Ladislas  dOrcy,  M.  S.  A.  E. 

Fatted  by  the  Committe*  on  Public  Information 


This  volume  is  the  result  of  a  me- 
thoiiical  investigation  extending  over  a 
period  of  four  years  in  the  course  of 
which  many  hundreds  of  English. 
French,  Italian,  (Jerman  and  Spanish 
publications  and  periodicals  dealing 
with  the  present  status  as  well  as  with 
the  early  history  of  airships  have  care- 
fully been  consulted  and  digested.  It 
has  thus  become  possible  to  gather  un- 
der the  cover  of  a  handy  reference- 
book  a  large  amount  of  hitherto  widely 
scattered  information  which,  having 
mostly  been  published  in  foreign  lan- 
guages, was  not  immediately  available 
to  the  English  speaking  public. 

The  information  thus  gathered  is 
herewith  presented  in  two  parts;  one 
being  a  compendium  of  the  elementary 
principles  underlying  the  construction 
and  operation  of  airships,  the  other 
constituting  an  exhaustive,  but  tersely 

Oblong,  91  _>  X  6}  ■•  inches.  Over 

THE  GARDNER, 

120  WEST  32D  STREET 


worded  register  of  the  world's  airshrp- 
ping  which  furnishes,  whenever  avail- 
able, complete  data  for  every  airship  of 
500  cubic  meters  and  over,  that  has 
been  laid  down  since  1834.  Smaller 
airships  are  listed  only  if  they  embody 
unusual  features. 

It  has  been  attempted  to  furnish 
here  the  most  up-to-date  information 
regarding  the  gigantic'  fleet  of  airships 
built  by  Germany  since  the  beginning 
of  the  Great  War.  a  feature  which  may, 
in  a  certain  measure,  repay  the  reader 
for  the  utter  lack  of  data  on  the  Allies' 
recent  airship  constructions,  which  had 
to  be  withheld  for  military  reasons.  A 
revised  and  enlarged  edition  of  d'Orcy's 
.lirship  Manual,  in  which  all  the  air- 
ships built  during  the  Great  War  will 
be  listed  and  their  features  duly  dis- 
cussed, will  be  issued  upon  the  termina- 
tion of  the  war. 

150  illustrations.    Price  $4.00  Net 

MOFFAT  CO.,  Inc. 

NEW  YORK  CITY 
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TllOMAS^MoPS'E   AlPCRAFT  CoPPORAnON 


1 TH ACA  .  N  .V.   V.  ff.  A . 


Contractort  to  U.  S,  Government 


L 


itt  V  I  fU  Off  I 


Aeroplane  Company 


Jamaica  Plain 


Bost 


on 


The 

Lanzius 
Variable 

Speed 
Aeroplane 


Executive  Offices  608-609^10  Singer 
Building,  149  Broadway.  New  York  City. 
Telephones  6710-671 1  Cortlandt. 


Lanzius  Aircraft  Company 
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Model  T.  T.,  90  h.  p.  Training  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

Lincoln  H itfhwax  NewarR,  N.  J. 

N«ar  Paiialc  River  TaUphone  NarKal  9096 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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a  counterbalanced  aviation 

crankshaft .... 

one  of  the  1  8  different 
models  we  are  now  making 
for  I  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eHminates  bearing  pressure 

We  havm  thipptd  56,938  Counttrbalanemd  CrankthaU*  to  Naotmher  26,  1917 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 


IT  PAYS  TO 
CONCENTRATE 
YOUR  PURCHAS 

/iV  THIS  i>(K>-PAGli  (9  X  IN.)  CATALOG  IVIl  SHOW 
A  COMPLETE  LINE  Of 

SMALL  TOOLS 
GENERAL  HARDWARE 
AND  SUPPLIES 

It  is  full  of  items  requisitioned  every  day  in  every  large  factory, 
many  of  which  are  sometimes  difficult  to  locate. 

If  you  appreciate  the  advantages  of  concentrating  your  purchases 
in  this  line  you  should  write  today  for  a  copy  of  this  catalog. 
Please  mention  catalog  No.  io6. 

Hammacher,Schlemmer  &Co. 


NEW  YORK,  SINCE  1848 


Fourth  Avenue  and  13th  Street 
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The  Taft-Peirce  plant  is  one  of  the  oldest  and  the  most  ex-  development  of  aeronautical  engines,  light  machinery  parts  and 
trnsive  "contract-shops"  in  the  United  States.    It  has  been     special  tools. 

identified  with  the  evolution  and  initial  production  of  many       The  advantage  of  such  experience  is  at  the  command  of  con- 
mechanical  developments,  each  marking  a  new  era  in  the  sphere    cerns  whose  present  production  might  be  materially  improved 
of  human  progress — such  as  (he  sewing  machine,  the  typesetting    or  increased  by  proper  co-ordination, 
machine,  the  typewriter,  the  adding  machine,  the  motorcycle  and 
the  automobile. 

Today  it  is  the  largest  and  best  equipped  organization  of  its 
class  in  this  country  for  work  of  the  character  necessary  in  the 


2003 


r 


CRANKSHAFTS,  Etc.,  Will  Be  Put  in  Running 

Balance  in  My  Recently  Organized 

J^atoratory  of  J^ynamic  J^alance 


Centrally  Located  in  City 


All  work  guaranteed  and  done  on  niy  latest  Balancing  Apparatus.  It  appears  that 
a  great  deal  of  misinformation  is  now  being  circulated  with  respect  to  the  would-be 
simplicity  with  which,  for  instance,  a  six  throw  shaft  can  be  balanced,  by  some 
self-appointed  experts.  Let  me  have  a  shaft  balanced  in  this  manner  and  I  will 
explain  the  correct  way  of  balancing  such  a  shaft. 


N.  W.   AKIMOFF,  Builder  of  Dynamic  Balancing  Machinery 
Office:  HARRISON  BUILDING.  PHILADELPHIA 
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AIR  PLANE  DRY  KILNS 

We  are  prepared  to  design,  equip,  install  and  operate  according  to  Aircraft 

Fni^ineerine:  Division  Spcciticarif)n  No.  20,500. 

I.  Grand  Rapids  Vapor  Process  Kilns  (as  pcrlccted  thru  the  erection  of 

2,000  kilns  in  high  class  woodworking  plants). 

II.  Tiemam  Humidity  Regukaed  KUn$  (as  designed  and  developed  by  the 

Forest  Products  Laboratory  at  Madison,  Wisconsin). 

III.  Tiemann-Grand  Rapids  Cowhination  Kilns   (combining  the  scientific 

points  of  the  Tiemann  kiln  with  the  practical  experience  of  the 
Grand  Rapidi  Veneer  Works,  subject  to  operation  by  either 
method).   


W e  have  designed  or  equipp<tl  kilns  for 

STAMIAKU  AERO  CORI'OKATII  )N  . 
THOMAS  MOKhK  All((  K\l-T   I  OKI'dK  XTION, 
IJAVTON-WKIOHT  AIRrLAXE  COMI'ANY. 
riNHER  BODY  COKJ'ORATION, 
AMERICAN  PBOPKI.LJtR  *  MFG.  COMFAMT, 

 AmCMAFT  COMFAMV. 

—  ^ 


Omr  kiln  iii«(rumm(<  are  in  tut  ty 

(in  nitilili'in  lu  lint  opfOtUs) 

Tint  mUtUiKHS  CUMI-AN'V. 
mnOBV-HAKTlM  COMrA>-T. 

ouam  L.  HAKmi  comrAtn, 

CAUfOBMIA  AVIATMN  OOltf AXT. 


Sutmk  7«Hir  drying  probltm  to  txpvU  who  mofte  «  tpeeUby  of  fcifn  dmiign 

md  are  prepared  lo  furnish  and  inttidl  all  equipment  and  instrument* 

GRAND  RAPIDS  VENEER  WORKS 

Gfand  Raplda,  Michigan  Seattle,  WaahlnCCflu 


Blackhawk 
Airplane 
Company 


Manufacturers  of  Airplanes 
and  Airplane  Paris 


DAVENPORT,  IOWA 


m  TANDEM  RIPLANE" 


INHERENT  LONGI- 
TUDINAL STABIUTY 


Richardson  Aeroplane  Corporatioo,  Inc. 


New  Orleans*  La. 
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Usco 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC. 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT,  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE, 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED  PRODUCT.  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 
Withstands  All  Weather 

Conditions 
and  Ages  Well 


MADE  BY  THE 
WORLD'S  URGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

NEW  YORK 


A 


Bakers 

A- A 

Castor  Oil 


Specially  Refined 
tor  the  Lubrication  of 
AERONAUTICAL  MOTORS 


BAKER  CASTOR  OIL  CO. 

'bounded 
The  Oldest  and  Lai;^  Manufactunen 
of  Castor  Oil  in  the  United  States 

120  BROADWAY  -  —  NEW  YORK 


AIRPLANE 
RIMS  and  WHEELS 


Rims  furnished  punched  for 
spokes  and  valve,  ready  to  be  built 
into  wheels. 

Wheels  supplied  less  tires, — 
complete  with  all  parts.  Made  to 
our  own  design  or  from  manufac- 
turer's Blue  Prints. 

Manufactured  by  the  oldest  and 
best  known  steel  rim  and  wire 
wheel  makers  in  America. 

Careful  experienced  workmen 
and  best  grade  of  materials. 

Quotations  gladly  submitted. 
The  MOTT  WHEEL  WORKS 

Utlc».  N.  Y. 
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TURNBUCKLES 


of  th« 


Highest  Quality 

to  Meet  the  Most 
Exact  Requirements 

Standard  Screw  Co.  of  Penna. 

CORRY.  PA. 
New  York  Office:  Wool  worth  Building 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 


in  conformity  with  the  standards 
adopted  by  the  Intematiortal 
Standardization  Committee. 


ERIE  STANDARD 

Guarantees  Perfect  Workmanship 


ERIE  SPECIALTY  COMPANY 

OflSce.:  25  PINE  STREET,  NewYofk 
Factory;  iute,  PenjiajrlTania. 


V/y  most  complete 
equipment  in 
America  for  the  manu- 
facture of  parts  for 
J  N  4  t>^>es  of  air- 
planes. 

For  three  years  we  have 

made  parts  for  the  larg- 
est airplane  builders  on 
the  Western  Continent. 

MACHIMNO 

I'OI.IMIIINU 

XirKI.INO 
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IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  Mfvioe — Engineer- 
ing  Corps,  Aviation  Section,  Quartennaiter 
Corps,  and  general  Patrol,  SoOttt.  and  Dtapatch 

duty — you  will  find  the 

^ndim  Motocycle 

With  Pouierplus  Motor 


We  will  be 


«feO 


laVfNw  teUn  turf  WmyMWiMfVftMif 

HENDEE  M.\NUFACTURING  COMPANY 

m  OTAIB  sr.  SPRINOTIIUK  I 


Radium  Luminous 
Material 

SHINES  IN  THE  DARK 


SBLr-umiNous 

■BQUIRES  NO 
MAINTENANCE  OVER 

A  PERIOD  OP 
YEARS 


INNUMERABLE  USES 
IN  ITS  ORIGINAL 


(HI  APPLIED  WITH 
ADHESIVE 


A  SAFETY  DEVICE  FOR  WAR 

ON 

MAOHiNB     ui:n,     ri!rroL     a>-d  riflk 

■BBTtl;  KANOB  HCAI.ES:  AtlTOMATIO 
aBLKrHONBS;  WIRELESB  AFPABATUBl 
WAVIGATTNG  1J(STRIMEXT8  OF  AI.I.  Fl.T- 
I?<0  ANI)  SAILING  CRAFT;  IIK/TK  ri.OOKSi 
WUn-,    STOP    AND     POCKKT  WATOHUi 

tnffkiMi  nomira  boobsi  wkk 

Radiam  Laminoiu  Material  Corporatioi 

FrflrFne  Libert  Street  NewYefkCMr 


Avimdm  PhoUtgnfhie  EquipHumt 
The  Brock  Automatic  Camera,  Type  IV 
The  Brock  Aatomatic  Camera,  Type  V 
Enlarging  Afadiinci,  Scale  Map  Printing 
M adbinet.  Special  Hap  Dnnring 

Instruments 
Field  Dark-Room  (Collapsible) 
The  only  CanerM  that  pannit  good 
frani  Mgalhm  aude  at 
•f  OTcr  IM 


ARTHUR  BROCK,  JR. 

Office — 511  BuLtrrr  Building.  131  So. 

Fourth  Street 

Factory — 533  No.  Eleventh  Street 

Philadelphia,  Pa. 

Sdandfie  iHttrurnvntfL,  Tooli*  Diei,  Jigt  mnd 

Fixtures 


WaMorr  OMvplw  ttJUt  aaBBre  faat  of  toot 
raf  Bitjr  BP  »m  tH 


WESTMOORE 
SPLITLESS 
PROPELLER 


,  ^     (Patent  Pendlat) 

Built  for  high  power  motors 
Water  proof  and  heat  proof 

OUANTTTY  PRODUCTION 

warn  voa  inmmuiatioh 

Address  Aircraft  Dtparimnl 

WEST  WOODWORKING  COMPANY 
308-334  N.  Ada  Street  Chicago 

CbU  adJras  "SWESCOr 

Cabinet  makers  with  over  thirty  years'  succeathil 
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No.  IB  PLAIN  MILLER 


Single    Pulley  Drive 

12  diuiiw  to  apindla  »i  iiJi  No.  9  taper  in  •pimll*. 

6  ckuifM  to  Mch  *p«fullc  apved      T«bU      n  i7 

Hardened  mecKine  etivl  leera  throughout  innue 

maximum  driving  power  et  ell  ipeedt. 
We  alao  build  Univereel  Milleri.  Dividing  Heedl, 
Vertice)  Atter hmeraie  end  Vteee. 

Wrttt  /er  Oraafar 

THE  FOX  MACHINE  COMPANY 

1810  W.  Cavton  St..  Jackson,  Mich. 
Formmrly  o/  Grand  Rapida^  Mich. 


DALTON  SIX'* 


In  the  Manufactur* 
of  Aeroplane*  or  the 
many  ^amall  parts 
comprising  a  Unit 

"Dalton  Six" 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  ^e  instruments 
for  aeroplanes  now 
has 


(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co.,  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


irS  MEETING  THE  AEROPLANE 
PROPELLER  PROBLEM 

BTcrywhere,  ttirouiilinut  tin-  allli-d  nalluuK,  the  DoDnnre  No.  61S 
Acrvpliiue  I'ropollcr  Turning  Lutliv  U  mwllnit  the  Aeroplane 
lirupvlliT  pnililrin.  luslallatlouii  by  Ibe  Unltrd  Stales  GoverD- 
mcul,  Boclatid.  aii<l  li-ailliii:  iirruplune  propeller  manurnclurers, 
Btaod  to  endunie  thin  luarblne  Ine  tnost  pmcclcal  and 
crtiu<(ml(nl  tiirthud  lu  unr  today. 

DEFIANCE  AEROPLANE  PROPELLER 
TURNING  LATHE 

la  a  blEb  productive  nxtchlno.  end  will  keep  peL-e  with  prMent 
day  regulr«n\ent«  either  In  output,  accuracy,  or  production  coet- 
Bacb  macblno  In  operatlun  takes  th«  place  o<  eight  to  ten  ikUled 
workmeiu  With  one  man  operating  a  number  uf  machlnea  the 
wage  Item  1«  cut  to  little  ur  nu  coimideratlon.  all  of  which  la 
added  to  proflta.  This  machine  will  turn  aeroplane  propeller 
blades  of  any  H]/.e~-  to  any  ahape  or  pilch — and  leaves  but  the 
nnal  anlablns  tu  be  done  by  hand.  It  will  duplicate  atruta,  aa 
wall  as  propellen,  oC  Irregular  shape  to  exactness. 


An  Ulualratfil  ami  JrarrlpUic  rlrcHlar  of 
thin  maihinr  >nll  lir  mailed  on  requnl. 

THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE,  OHIO.  U.  S.  A. 
NEW  YOJtK  CITY  LONDON,  ENGLAND 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copper  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  alwa)rs  uniform. 


When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,34  Cominerce  St,N.Y. 
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ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation necessary   for   a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome  -  Torney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


FUEL  LEVEL 
GAGES 


if 


This  cut  shows  our 
Model  51  Gage 
which  is  standard  on 
practically  all  type 
■  of  military  training 
machines. 

Other  types  of  gages 
in  large  quantities 
are  "  doing  their 
bit "  as  part  of  the 
equipment  of  Eng- 
lish Government 
Warplanes. 

SPECIAL  TTPEa  DEtUONED 
FOR  YOl  K  F-irKCIAI.  NRK08. 


BOSTON  AUTO  GAGE  CO. 

8  WALTHAM  STREET,       BOSTON,  MASS. 


"Hexo'*  Aero 
RADIATORS 


The  only 
core  that 
will  stand 
severe 
landing 
shocks. 

No  sharp 

comers 

to  cry*- 

tallize 

through 

vibration. 


••n:,KXO"-PATKNTK  I> 


FLEXO  MANUFACTURING  CO. 


ISU'UtO  E.  ISth  STREET 


U>S  AXOI 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  designers 
of 

AERO 
RADIATORS 
INTAKE 

EXHAUST  PIPES 


H.  W.  MEYER 
US  W.  SSth  St. 
N«w  York 
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From  an  actuai 
n  I  c  h  t  pnoio 
fr»ph  wtthoui 
ratoucblDff. 


Taken  wKb  no 
IlKht  Mcept  tb« 
(loir  of  Marval- 
Its  ItMir 


Aviation  Barometer*  Equipped  With 

M AR VELITE 

lelf-luminoiu  Radium  compound  of  quality 

An  pfovkng  lo  uaeful  and  lo  entirely  Mtiafactory  that  no 
oianufacturcr  can  lon(er  afford  to  delay  Invettiiating  the  merlta 
of  thi*  remarkable  new  material.  Correipoodence  tolicited,  umple* 
rumiibed  and  any  reatotvnbic  demootlration  tladly  made  for  maken 
of  baxoaKtcn,  compaaaea,  light*,  clock*  and  watche*. 

COLD  LIGHT  MFG.  COMPANY 

SM  Waal  IS»th  Straat,  NEW  YORK  CITY 


WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


Q  Du  Pont  facilities  and  capacity  can  be  de- 
pended upon  to  keep  pace  with  the  increased 
demands  of  the  airplane  industry. 

^  Du  Pont  technical  skill  and  experience  will 
insure  strict  maintenance  of  the  quality  that  has 
made  DU  PONT  DOPE  the  standard  for  airplane 
surfaces. 


Du  Pont  Chemical  Works 

E.  I.  du  Poat  de  Naoouri  &  Co.,  Owner 

120  Broadway  New  York 


If  It's  For  Aircraft 

And  Made  of  Rubber 

We  Can  Make  It 

You  can  use  our  splendidly-equipped  fac- 
tory, the  brains  of  experienced  men  and  the 
most  modern  machinery  to  produce  any 
rubber  sundries  needed  for  aircraft. 

Wouldn't  the  introduction  of  certain  rubb«r  t>arls  in- 
crease the  i>erformance  and  efficiency  of  the  craft  you 
make?  Perhaps  there  is  some  vital  part,  not  doing 
its  work  satisfactorily,  where  rubber  would  be  the 
loRical  substance  to  use, 

Take  it  up  with  us.  There  is  nothing  too  big  nor  too 
small  for  our  consideration. 

VVe  want  you  to  feel  that  we  are  here  to  cooperate 
with  you  in  materializing  any  idea  you  might  have 
for  bettering  aircraft  construction  by  the  use  of  rubber 
parts. 

IVe  uill  assist  you  in  developing 
these  ideas,  or  you  can  give  us  the 
barest  suggestions  and  we  will  work 
them  out  for  you  if  at  all  practicable. 

We  have  the  men,  machines  and  experience  in  rubber 
manufacture. 

Why  not  use  them? 


OURAL 

Fleminifton 


COAPaAATlOAl 

New  Jersay 


Factors  of  Safety 

TbMe  Count  b  Aeroplane  ConstrnctiMi 


NON-INFLAMMABLE 

Celhilose  Acetate  Baae 


mnothtr  SAFBTY  FACTOR 


NON-INFLAMMABLE 

CeiestroD  Sheets  Films 

Tnuupmrant  —  Waterpr^ 

MANUPACTURJU}  BY 

Chemical  Products  Company 

93  Broad  Street  Boston,  U.  S.  A. 

Mmrntfadmrnt  •/  CMnUtt  Attlatt  ft  ntaHt  IS  ytm 
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QUAUTY  INSTRUMENTS  FOK  AIRPLANES 

Airspeed  Indicator  or  Buoyancy  Meter  Indicating  Dial  Type  Thermometer 

Gasoline  Level  Indicator  for  drculating  oil  and  water 


Thf  Fo.rl'oro  line  also  inclitfifs  many  differtnt  types  of  indicalintj  and  recording 

<:o:i'!cs  and  Ibfrmomelers  dtsioncd   for  c.ll     ir(r         ,--in.;',':i.'ji .    anA    fu,','-,  ,,• 

the;  FOXBORO  CO..  inc..   FOXBORO.  MASS.,  U.S.A. 

Nitw  VrtRK  Cnfr<«o  PirrswriicH  PHri.AnnpiriA  Sr.  \jOVvi 


ACIERAL  METAL 

Light  Of  Aluminum  Strong  <w  Steel 

Non-corro«iv«  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt   Dmliamrie  t 

ACIERAL  CO.  OF  AMERICA 


MBw  yoRK  cmr  hbwark*  n.  j. 

McADAMITE-ALUMINUM  COMPANY 

>^n^^         57-83  Isabella  Ave.  DETROIT,  MICh! 

i*«  >?u^  fiOfthest-Gcadft— StrongMt 

'  V  ALUMINUM  CASTINGS 


SfSf^'^      Tourii*  iMh         JWHO  ibi.  8<i.  to.  LARGE  CAPAaTY 

Comfweniaii  IIMOO  nx  .k*t' 

Transverse                     «7^00  "     "    "  rLA^  1 

Toriion                          66.300   "     "     -  ,  ,   T^  11      •                  .  ^ 

Point..........     1040  Degrees  F  Quick  Deliveries  Guaranteed 


CASXIMCS 

Alundnum,  Bronze,  Brass,  Etc. 

Contractors  to  large  Quick  Deliveries 

thip  and  engine  builders  ^= 

J.  J.  MYERS 

Siteeeaaor  to  Hynet   A  9iy&r» 
458  EAST  TENTH  STREET         NEW  YORK 
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STIMPSON 


CH0MME7S 


BRASS— WHITE  METAL-COPPER 


WASHERS 

SHEET  METAL  SPECIALTIES 

7(9  FRANKLIN  AVENUE  MADE  TO  ORDER  BROOKLYN.  NEW-YORK 


DROP  FORCINGS 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  63  YEARS 

1000  WEST  120th  STREET,  CHICAGO,  ILL. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

120  Broadway,  Equitable  Buildinf  19  Queen  Anne  Chamber*.  Weetminster,  S.  W. 

Government  Contractors  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Military  and  Naval 
AIRCRAFT 


C.  Ae  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 


PRQPEILLERS 


WA  DOYLE 
TRENTON  NJ 
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CAPITAL 

INTERNAL  CTAIIDIIirC 
GRINDER  jIAIIirillUiJ 


JIGS 
TOOLS 
DIES 


WL  realize  in  air  or  al  sia  there  should  be  no 
faulty   material.     All   machine   parts  must  be 
made  right  and  perform  their  (nnctiou  proptrly, 
hence  we  have  equipped  our  new  plint  to  tan  out  work 
the  highMt  qualtigr.  W«  offer  our  fMilities  to  jnw 
lie  of  lerviM^ 


Lansing  Stamping  &  Tool  Co. 

Lansing^  Michigan 


Automatic  Machinery 

for  making 

Pk'opeller  Blades,  Strubi  Etc 

Writm  tar  Ml  pmrtievlart 


8   6  3 


K    !    F  T  H 


S    r   K   E  E  T 


Beloity  Wisconsin,  U.  S.  A* 


Rubber  Aero  G>rd 

FOR  SHOCK  ABSORBERS 

Prompt  Delivery 

THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 

MIDDLETOWN  CONNECTtCUT 


Oil  Proof — Gasoline  Proof 

Water  Proof 
VELLUMOID  GASKETS 

Tough — Compressible — Flexible 

If  you  are  not  faniilsar  with  yeilu- 
moid  have  us  send  you  samples — 
either  sheet  or  gaskets  cut  as  per  your 
Une  prints. 

Expmt  Gwfcai  Otttbig  dtpmtmma,  QtMt  amkt 

Fibre  Fimahuis  Co.,  27  State  St,  BoMon 


WOOD  WORKING  MACHINERY 

SPBCUIXY  ADAPTBO 

FOR 

Aeroplane  Factories 


Write  for  snJorr.-.dUji,         i>ii«  Ao.  i/7 

OLNEY  &  WARRIN 

406-412  Broome  Street 
Tel.  Sprint  4421      NSW  VORK,  N.  V. 


METAL  HOSE 

For  mwmry  Airplane  Requirement 


Write  Jot  spccif.LuHons  and  pHtn 

PENNSYLVANIA  FLEXIBLE  METALUC 
TUBING  COMPANY 


Mm*  YotIi 


VENEERED  PANELS 


AIRPLANE  aed  HTDROPUNE 
CONSTRUCTION 

Smi  fur  Stkmpht  Ch«mieaUy  Tr^ataJ  WMA  lner*a»»a 

WATERPROOFNESS 

NEW  JERSEY  VENEER  CO.,  Pateran^N.  J. 

Taiaphon*,  3SZ0  Patmen 


LEYGRAND&GO. 

120  Broadway,  New  York 

MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 
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PASCO 

Wire  Wheels  For 
AIRPLANES 

DSHD  ON  THB  BB8T 

ORDERS    NOW    BEING    TAKEN  FOR 
PROMPT  DELIVERIES 

WRTTB  FOR  FlUCBS 

National  Wire  Wheel  Worka,  Inc. 
GsNEVA,  New  York 


PONTOONS 

•ad 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ourt 

Palmer-Simpson  Corp. 

>,  N.  Y. 


Wood  Working: 
Machinery 

ADAPTED  FOR 

Aeroplane  Builders 


n-i.t, It- 


Line 


BUCHTNpy  MERCHANTS  f 

•  •I  di'.ircli  Mn  ri 


Cellulose  Acetate  Dope 
No.  101 

Approved  by  U.  S.  GovernmeDt 

iMfta.  by  ^B^sB^Bs 


PERRY-AUSTEN  MFG.  CO. 

Gnmncn,  Stattn  IsUuid,  New  Yofk,  U.  8.  A. 

FMt  OOm.  ROSEBANK.  N.  Y. 

Manu£ictuFen  Acetate  and  Nitrate  Dopes 


The  ••Perfect  Starter'' 


This  startvT  ii        when  not  ij;  tii*  ami  lcavi-»  the  rooior  entirely  free. 


Booklet 


I'^^'^FERYS    PA  riff 

•-'ftUlD  GLli 

C  OUAUTY  I 

^^•nawiiAwD  s  '^y 

R0  5TOS.  MA.S5 


For  Your  Flying 
"♦—Boats  Use 


AO  tbc  prnmlneiH  boildtn 
ol  Brini  boatt  uc  Hdt  0m  Im 
cmnbiiMUon  witfallwithtHmj 
(be  vcnm  ol  tha  'I'-rr-^l 
nlmnklna  on  iJX  thdr  tyiat 
beM<,  poatoana  mad  toau.  It 
it  not  ooJy  vaurptoof  and  abA- 
tic  but  wlu  watcrptoof  ud  pra> 
•«v«  the  aneo  indfflsltehr. 
Exprrimcc  bu  ibowD  thu  t  h  n 
thi«  glue  if  uswi.  owir.K  [o  itj 

[liaKonal  plsnkinf  u'':l  rtm^ji 
pffffctly  watrr  titJi'  althnaj^ 
the  oautde  UvPT  ,  h»-  h.tdly 
brekea. 

L.  W.  Ferdinand  A  C«. 
Ui  KiiMland  a»>aa> 
,MaM..U.S.A. 


Ike  Beam  Airplane  Company 

(EN  CO  RTO  BATED) 

Announce  that  they  are  in  a  position  to  accept  a 
few  atudenta  in  Hmr  Aviatioa  SduooL 

CURTISS  nnd  niROrKAN  MOTOBS 
TRACTOR  and  PlJsHKR  MACHINES 
CONSTRUCTION  EXPERIENCE 
FEES  m4  UVING  EXPENSES  REASONABLE 
HO  CBARGB  FOB  BWtf<tCB 

Corr«%pondmie»  /notMd 

THE  B£AM  AIRPLANE  COMPANY 
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AEROPLANE  MOTORS 


are  correctly  designed  with  the  highest 
quality  materials  and  workmanship. 

Write  for  catalog  of  6  and  I  a  cylinder  modeli. 

WISCONSIN  MOTOR  MFG.  CO. 

Station  A.    Dept.  MS.    Milwaukr*.  WU..  V.  S.  A. 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 


mjEn  DtE-CASTUiGCbl 


MUM  OVricS  AND  fASTKMM  PUUVT 

BROOKLYN.  N.Y. 


TOLEDO.OHIO.  NEWARK.  N.J. 

Bram  A  Brnw  Alidninuin  and  WItiU  i/Mal  AUofi 


Radium  Luminous  Compound 

"LUMA" 

for  Aircraft  Instruments 

This  Kadiurn  Luminous  Compound  is  far  superior  to  other 
luminous  materials  for  use  on  service  aircraft  instruments 
All  kinds  of  dials,  navigating  instruments,  etc,  are  treated 
by  cxiHcrls  in  our  own  laboratories.    Write  today. 

RADIUM  DIAL  COMPANY 

Forbes  &  Meyran  Ave.  Pittsburgh,  Pa. 

New  York  Office    A«tor  Trust  Buildinx 


Aeroplane  Cylinder  Foipigs 

We  make  a  specialty  of  hollow  forging  in  dies 
under  our  hydraulic  presses,  aeroplane  cylinder  forg- 
ingt  of  high  and  low  carbion  O.H.  or  alloy  steels. 

We  have  furnished  cylinder  forgings  to  practicaHy 
all  the  engine  builders  in  the  United  States. 

Also  PropeUer  Hobs,  Flanges  and  Shafts,  etc. 

Miacellaneous  steam  hamnner  and  hy« 
ilraulic  press  die  forgings  of  all  typei. 
Quick  urvio*  our  *p»eimUy 


TIOGA  STEEL  & 

SSod  ft  Grays  Arenne 


IRON  COMPANY 

PhUadalphia,  Pa.,  U.  S.  A. 


For  Sale  for  Immediate  Delivery 

Three  Slightly  Used  A  5 
Two  Brand  New  ASA 

HALL  SCOTT  MOTORS 

BOEING  AIRPLANE  COMPANY 

GeofKetown  Station  Seattle,  Washington 


Classified  Advertising 

10  eaata  a  word.  BlolmaB  eterfc  11.00,  Myabla  la  adraae*.    AOAnm  rcpUca  t*  a4T*rtla«B«Dta  wlta  k*z  aaakan,  can  «< 

Aritnom  ah*  ABaoaionc^  ■■aiKaaamo,  120  West  8M  fltraet.  New  Tork. 


LICICNSKD  PILOT.  Anierlcnn,  first  class  mechanician  with 
exceptional  tlyliig  cxiHTii-nci'  desires  position  as  Instructor  or 
i««(er.  Wlllint!  to  conduct  es|ierl mental  work — go  au>'wbere. 
.\ddretu<  Box  <i2. 


KNGINEKU-KXIXTTIVIO,  lit  present  engaRt-d,  is  prepared 
to  undertake  the  onfnnlzatlon  of  an  airplane  plant.  Eiqulp- 
ment,  production  ant]  o|>eratlon  plans  available,  also  staff  ex- 
|M>rienc<Hl  assistants.  .Vcldrcss  Box  91. 

W.\NTKI> — ItolMTlH.  K<>.\  1  ifliixc  <ir  KIbritlKi-  iiHcd  fiigines. 
State  full  pnrllciilnrs  tlrst  letter.  M.  Wall,  Hotel  Thirtiius. 
Itockluud.  MiiH-s. 


K.N<;i.NKl-:i{,  practfeal  and  technical,  exiwrlentvtj  In  tent 
t'.\periiiK-iiliil  him]  (leslKn  aero  motors,  o|h'u  for  execntlve  posi- 
tion only.    IliKliest  credentials.    Address  Box  77. 


W.WTKI*  Head  ilraiiKhtHiiiMii  for  aeroplane  draughtiuc 
ftMiiii.  exiNTlelKt'd  aeronautiiiil  ilraughtsuien  and  da- 

tallers. Only  exiHTiciMvil  men  with  highest  reconimeudatloni 
iMHil  apply.    .\<liirfMs  B'lx  <H!. 


LICICNSKl)  AVIATOK.  with  considerable  flying  exiM-rlenct, 
iMith  land  and  water  machines,  desires  position  as  liiHtrucior  or 

•  Inmntiiatrntnp     AdilrMW  Box  Nn.  4R. 
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Atiatior  inn  AMoxiu 
A«TtrtlMn  im  tbli  liiai  > 

ACETYLETfE  WELDING  AND 

CUTTINr, 

DkTU-BaurooDTlila  Co. 
•wohllcbt  Co.   

ACCESSOHIES  AND  DfSTBU- 
MENTS 

DaViTUr.  BuiMat  J. 
lt«lo-M«t«r,  Th«.  0*. 
HfMrrr  OjToncop*  Oa. 
■wadard  AcronaallciLl^O. 
Taylor  I— IC— M' 

AIRPLANES 

Amerlcttu  AolomatlTC  Co. 

Balaa  Atraplao*  Ca. 

Bfiolnr  Alri>I»n«  Cn. 
Buriw  Co.,  Tli« 

f:aHft.rtilR  Aviation  Co 
Omritm  Aarupl^mo  and  Mowr  Canr> 

D«yt«a  WriKht  Atrpl»n«  Co. 

DllWVy  ABraplkOS  Co. 

WMt»r  Sodjr  Ovrpw 
niot  Alroaifi  C«. 
VMilar  Alzplaa*  C«iV. 
<M)aM«t  AlnnR  Ow*. 
martek.  Tk*  A.  a  Om» 
Itw  I  — ■■  ChM.  Am 
U  W.  W.  t»tfMrt|W  Cfc 
Lutlu*  Aircraft  O*. 
L«wr»oo«-L«wl<  A*TOPtaa«  0«> 
I..«w»(>n  Aircraft  Co. 

\f.lKht  l-^ir],, 
l^ntTtn  Airplane  Ci^ 
MUhlC'in   Alri:rL»ft  Cmih. 
Orilnaa««  Bny.  C«r|i. 
KlrhardMM  Aeroplane  f>Wh.  iMh 
Sriillh,  Kylf    AlTii;irt  i!<». 
Sprlnifflctil  Alrril*^* 
^lundard  Aer^:/  <  <  >  r  1 1 . 
MarMtaat  A«>'"['ii>^i>«  < « 
TTipmajT-M^jPi ^  Alrcrttri  Ow^. 
\\  >il  fl  *  n  -  II  111  ri  r  r^j  ( 
\*  lll«m»nii-l  »»1«    Alrrrafi  O*. 

Wr%hi-Har«la  Alrumft  Oar*. 

AlBPLANE  ENGINES 

A**rofnHi  lrii>  ri-iM^  Mntr.r  Co. 

Autorof.  i'  •  IJi.irir-.  rii:ii  l.'o 
Baanekviiu  Matgra  Corp. 


Aeronautical  Trade  Directory 


Ticii.  SKuiHtARiKo  wiU  tunlih  into 
priDted  In  bear;  fat-e  type, 

8.  K.  r  MUi  Bavtais  0*. 
U.  &  BAU  BMHac  Otk 

BALLOONS;  DIRIGIBLES 

ConoiMMIcut  Aircraft  Co. 
t!us(t!r   SjujcJully   t:o.  l^ltatoacopQ.k 
Cnji  Knclncicrlnjr  Co,   (<^a4  Plarst*' 
Uood5«w<-  "Ill  Rubbar  Cu 

l^nllad  i>Uii,-»  KLitibcr  Co. 


i  Oa, 

Oaoaral  VaMela  Co. 
Wall  iartt  Motor  Oar  C«. 

flirrluia  n   .\lr<  r:tri   Mi-ti.rn  Ho, 

KnoT  Mn'  -II :.  . 

Maximot  ir  '■^;> 

Millar.  Hmsrt  A..  Mff  C«. 

Oris  Motor  Co. 

Packard  Motor  Co 

Rnb«rr.«i  Mf^'or  Mfr  Co, 

at'irlvfanl  .   It,    K.,   I  Vi 

-XkoatAs-ilorao  Al^rrraft  Car*. 
Untoa  Oaa  BBKlna  Oiw 
WlaaaoalB  Motor  llilr.  Oa. 

Motor  <"o 
fVr!().t-Marlin  Alreraft 

AIRPLANE  PARTS 

Barealo  Hfr.  Co. 
OOSttny  TeUphono 

Co. 

rlalljf  Co, 


Mo'.'Ti.  r  onKtriirtloB  Co* 
sinnJxrd  Parte  Oa. 

ALUMINUM 
Aatarai  Oa.  at  Anartca 

Aliinilnnni  <'ni»lliiie»  Co* 
AlBTnhntm   f?o.  af 
Arnrr     -r    ^1  utal  C», 

MaAdamllo-AMwiB— 
■^I.aiiilnam  M(|r-  A  1 

<  Anidrr  > 
Callad  Bmalttiis  *  Ainu 

AVIATION  SrilOOI5 

<(lj»Firli-     <'<;%rl  trr..iMii:'.l.Mr 

tlon 

CorllM  Tralnlnt  Sriieol* 

Hyilrr>nercraft  Co, 
Mlt^hlKKK  »tRt«  Autn  8<-tia«l 
Moi»r  Aviation  Iimlructrin 
StInaoD  Botiool  of  Arlatlaa 

Wait  mat  z.  M.  a  A. 
BALLBRAB1NG8 

Oomajr  BftlT  Tl'urtoc  C*. 
nwOHam  <  <v  T>>f 
Kaaa-Brtcht  Mtg.  Oa 


BA- 


BAROOKAIil^  AND 
ROMETEKS 

Qroan.  Hanrr  J- 

Hauatattar.  A. 

Boaaflald  *  Loreh 

Taylor  Inatramen*  rompaalaa 

BEARING  METALS 

Amorlcan  BroDsa  Ca. 

Fshrti  Mr.tal  Ot, 
[->rlt.   >t  >Uk«  U.  Otb 

Mjrera,  J.  J. 

BUSHINGS 

Booad  Brook  OII-I<aaa  Baarlar  Co. 

CARBURETORS 

Millar  Carbvrator  Ca. 
•tfmbtrs  liot«r  IMtlow  Oik 

CLOCKS  AND 

ChaUaa  Clock  Co. 
Oepolllor.  J..  A  Son 
Waltbam  Wateb  Oa^ 

CLOTHING 

Atoreroinblo  4b 
kncari.  pMt  A  Oi, 

H)in«3«rB  Co 
SpaldlDK.   A.  O..  A 

COMPASSES 


DOPE  AND  VAHNTSa 

Adania  A  lijUluc  Cu. 

CNraovar.  Tka  C  BL,  0*. 


Railkia  i 
narlaad.  Win.,  *  Baa. 

National  Aaroplana  Oti 
I'rrry.AuHtoo  Co. 
Pratt  A  l^mbort 
ntandard  Varalab  Wafk* 

ValoDlIno  A  Co. 

DRIKI'  INDK  ATOR 

Hp«rr;  U;ruoe«p«  Co. 

DRY  KILNS 

Cutlar  Dry  Kiln  Co. 

Qtmm*  nmoMt  Taaaw  Wdtfei 

DYNAMOMETER 

Bpranaa  Btaolrle  Warta 

FNGINK  PARTS 

Aklmoff,  ff,  W. 

Alletbaay  Wmtglmt  Ot, 

BaraOa  Xf».  Oa. 

Bnrd  Hl*li  ComimwIaB  BlBff  Oa 

IHOlat.  TbOA  K.  Co. 
DmiMwr  IMa  Caallnc  Ca. 
■ria  BparlalCy  C^. 
nbra  Flnlehlns  Co. 

nifforrt.  I.«l»tKl  Co. 
Olll.  p.  II  '.  ' n 
Hydrauti-  ri-  n^.i  Rtaal  Olb 

Park  Drap  Forsa  Oa. 
standard  Parta  Oa. 

Tttf*' Pf-Srf^  Mfjr  f'.n, 

Tint, I  A    Ir'ill  I'll 

■  1 1  «  ]■  1-     I     II  .   A  ','0 

VI  tiltvaau  A  iteroaa  ittm-  Oa. 
Wjaan-Oardoa  Oa. 

ENGINEERING 
Astamatlra  KnrlnaertBC  c«. 
Ordaaara  BofflxiearlaB  Cu. 
WbMc,      a  .  r  ilinialin  Oaip. 

FA II nil  ^ 

Coiirtral  Mfr  Co 
L.aml>.  Flnlar  A  Co 
Mfltratnay.  Hobt.  A  Co. 
Wblitnan,  Claranoa  A  Co. 

FIRE  EXTINGUBmiS 

iryr-F>I«r  Co.,  Tba 

lobna  Maartna  Oa»  V.  W, 

I>rr»n«  Mf«.  Oft 

GAGES 

ftoalMi  Auto  nace  Co. 
Oaaky  Stoam  Ua«o  A  Oa> 
Foibara  Oo..  Ihab  (Mb 
"tiliMl  Ptataa  Ofet 

GASKETS 


Ca. 


nnatloD  and  kddrinn  oT  all  CMqpMlw  llata<  Maw.  Ni 


GOGGLES 

fltront,  Kenaaiid  A  NuU 

HOISTS 

Yalo  A  Totraa  lUk'  0*> 

HANIJAKS 

American  Brldce  Co. 
Aacbor  Corrucatlnc  Coneir 
Aahlay  Btaal  n.dr  C'j 
AiuUa  Co.,  Thr. 
Howell,  Piatd  A  Qeddard,  iao. 
Keuitr  *  Maltbna 
Mllllkaa  Broa. 
Pmdea.  O.  D.  Oa. 
TifiMa  BtMfa  Abm  Oa, 
LHT^  PBESERVraS  ^  ^ 

LUMBER 

Al'-~rk  Co    Jnhn  L, 

A II:  f  r  1  r  H .-.  I  m.  ( ' T  , 
Chrfhain  l.iitulyor  Oo. 
Dell'.cjr.  J, 

Dot  lea,  A.  C.  I.br, 


Ladlaw,  laraal 


LinSiliSi&&SSKraniD 


Cold  Llcht  Mfr. 
' 'ummlntfr'.  1 
Badium  Dial  Oo, 
■adlam  Lomtaac  

MACHINERY,  METAL 

TNG 

|)ixii<,a  tUg.  Oorp, 


Ca. 


MACHINERyTwOOD  W08K> 

ING 


lOa. 
IIa«Uaaty  Ma 
Matttaan,  O. 
Olaar  B  Warria 

MANIFOLDS 

AJ^  Ante  M  A«r9  I 

MAGNETOS 

Baaeb  Macaato  Co. 
Barkahlra  Macnalo  Car*. 
Brioaara  M f*.  Oa. 
Raniy  Blaotrle  Co. 
•plltOact  Baoirloal  Ca. 
METALS 

Aanarteaa  ▼anadlnm  Ca. 
•athlaham  Staal  Co. 
DatroU  Praaaad  Btaal  Ca. 

Fadarai  Prftie^ri  ;^tft#ii  Co 
Oarland  v.~:.n\f.r,.r  r-.i 
Onadar.  i'n-.chkt,  a  Frex  Ca. 

VmU.  IVnlk™-  *i.  f  ... 

Mr  ere.  j.  .j 
9a-lAiBliiain  Mfc.  Co. 

MODEL  AIRPLANES 
Tdaa)  Aaroplaaa  aopato  Oo. 

Wadtri  niT.r  Mf».  OSl 

MOTOrii  'll  1  ES 

FTwfiffr,**  Mfg.  Crt. 

oH^  .WD  MinTiiCANTB 

li(kk*'T  l.:a..'*lnr  Oil  C-o. 
Graphite  I^ubrlcant  Co. 
ffulf  Heflnlnr  Co. 
Sbappaf  d  Idaal  Oil  Co, 
■tADdard  on  OOi 
•wan  *  ~  " 
Taaaii  Oa^ 

Wayna  Ofl  Task  A  1 

PACKING 

Flbrf"  FlnlnhTciK-  Ca. 

nrnTrtcR  ATOY 

ArUiar,  Jr. 


Laratt.  Walkar  M..  Oa. 

PISTON  RINGS 

Arnrrlran  Plstob  RIaC  Ca. 

rCNTOONS 

Nlarara  Boat  Co. 

Palaiar-Almpaon  Oiipi. 
Walaa  Marin*  Rrtataaaat  Oa. 

PROPEI.I.ERS 

Ain«rlraTt  Propeller  a  Ufa.  Oa. 
noffAln  Arroplano  Car*. 
Deylat  W.  A. 

Raniman  Abwmfl  liMan  Oo. 

Haxrl   \Vji!thi?   Vropollffr  CO. 
lar*  ^"^r^t^et]er  t^. 

IVlir.'      ;,'r.lr-  I'rOMlllV 

Wnt  Wnodwnrkinc  i'a. 

PTROMCTTRS 


RADIATORS 

Alas  Aata  *  Aor*  I 
Btiab  life.  Co. 
El  Areo  Radlatata  Oa> 

lO-.itli-h   i    .\:i-,r3lek  COk 
tli'iiu  Mfs.  Ca. 

Llvlacatoa  Badlaiaa  Oa* 
Bonto-Taraar  BailaAia  Oh 

RIVETS 

Hllmpaon,  Kdwia  B.  Oak 

SCIiROSCOPE 

Shara  laetruinant  A  Mf(.  Ca. 

SHOCK  ABSORBERS 
Daral  BaMMT  Ow*. 
aaoeral  Rubber  Co. 
KvaMU  Mtv.  Oa. 
Waad,  J.  W.  BlaaUo  W«k  9m, 

SPARK  PLUGS 

Ckamplon  Icnltian  Ca. 
Jobna-MaB*llla  Co.,  H.  W, 
Pyro  Isnltlon  Co, 
Rajab  Auto  Supply  Co. 
Splltdorf  Electrical  Co. 

SPEED  INDICATORS 
Paabaro  Ca.,  Tbo,  Iao. 
Jobaa-Maavillo  Mn 
■lawart  Wafa 

Car*. 

STABILIZERS 
Oraaaa  Aacanaatlaal  Oft 


WAMPniCS 

STARTERS 

BUar  Molar  UcbUaa  Co. 


MoHbaoat   

Waaoar-Royt 

TACHOMETERS 

Jabaa-ManTlllo  Co  .  H.  W. 

NalaOB  Blower  A  7>lrr.ara  Co. 

QnaaB.aray  Co. 

■towart  Waraar  apaadometar  Oar*. 
VaaBiaMlfe.  Co. 

TAMD 


Wiibaea  Oa.,  nta,  Tn«, 
Taylor  Inetnuneot  Ooznpanlaa 

TIRES  AND  RUBBER 


TOOLS 

Brewna  A  Rbarpe 
Rali-Beott  Mabar  r  iu-  (  o 
Hammaeber,  Bchlnnmrr   A  Ca. 


A  IMf  Oo. 
TRUCKS  AND  TRAUJXS 
Padaral  Motor  «rMfe  Oik 
Paor  Wbaal  Oitaa  Aat*  Oft 

Naab  Mofora  Co, 
Packard  Motor  Car  Co. 
BecMer  A  Co.,  Tba 
■orrleo  Motor  Tiaai  Oa, 
Wblta  Co. 

TUBING 

TCrr.r*-"  Ar'   Vfrta?  Cm 

K. P»t»r  A,.  A  i.'o, 

Paaaigrlvaala 


Oo. 


al  Ai 


 UWh 

trn-Jmr  A  AA«eMi 


TORNBUfiKl 

Darlon  I^Mttl 
Brio  Bp ~  lull'  f  a. 
New  Tork  A  Ha«or«toini  MaioJ 

Stanplns  Oft 
maa«ar«  Beraw  Oft 
WHEELS 

AcAmvmmi  WImhI  Oil. 
Mott  Whart  WarlEB 
KaMoaal  WIro  Whafl ' 
WIra  Wheal 
A  marlcA 

WIRE 

American  ftteal  and  WIra  Co. 

Onfnry  Tel»phOBO 
Co 

RUclrlc  Cahla  Co. 
8lnip,IEi  '.virax 

WIRELESS 

I  A  Reoaarofe  i 

I  Tai.  Oa. 
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Two-DiTeclion  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shajt  Application 


HESS  BRIGHT  S  CONRAD  PATENTS 
ARE  THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pilots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


rum  wiixuiia  ramTiNO  com»»t,  w>w  xou 
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Three  Times  as  Many  Shafts  per  Day  on  the 
No.  4  Universal  Turret  Screw  Machine 

Heretofore  the  best  time  recorded  for  tnachinin^^  this  pinion  shaft  on  a  turret  lathe  without  a 
carriage  has  been  30  minutes  each  or  20  per  day. 

But  w  hen  transferred  to  the  No.  4  with  its  instantly  changeable  simultaneous  turret-and-carriage 
operation  the  time  was  reduced  to  10  minutes  each  or  60  per  day. 

Such  achievements  arc  common  occurrences  where  any  \V.  &  S.  machines  are  in  use.  On 
the  3-A  Hollow  Hexagon  Turret  Lathe  Gnome  type  engine  cylinders— previously  a  35- 
hour  job — have  been  produced  in  2  hours  and  47  minutes  from  47  lb.  torgincs.  Again  on 
the  3-.'\  a  21^4"  solenoid  plunger  previously  niade  on  engine  lathes  at  the  rate  of  2  per  day 
were  made  in  35  minutes  each.  On  the  2-A  a  I7W"  cast  iron  sleeve— a  job  they  said  was 
imiKJisible  on  a  turret  lathe — was  made  in  M)  minutes  against  its  previous  time  of  2  hours 
on  an  engine  lathe.  Hundreds  of  other  time-saving  instances  await  the  inquiry  of  those 
interested  in  meeting  emergency  demands  fur  record-breaking  ipiick  pri)duction. 

Because  of  their  close  working  and  extraordinary  accuracy  no  less  than  their  unprecedented 
speed  all  \V.  &  S.  machines  are  unquestionably  the  most  economical  installation  for  airplane 
plants. 

Iiiqulrli-*  will  he  t>n.ni|>tly  naawrrcd,  by  in«ll  or 

III  |>i-rM>u.  If  yuu  will  )i«Dd  tiliit>|>rlni!>  witb 
niUBli  onil  nnlKhi'J  MiMit>l<'a  I"  »«r  iiinn*!  nHlrf. 


WhlU  (Ae  H",  H"  and  \"  dtaMlort 

urf  bring  (umrd  and  tlireiultd  by  the 
hrxavon  turret,  Ihr  1".  l%"  ani 
!  7  IR"  ilt<lnir(cr<  art-  bring  tum»4 
liii  the  Mquarr  turrrt  on  the  earrl^4. 

THE 

WARNER 
&  SWASEY 
COMPANY 

CLEVELAND,  OHIO, 
U.  S.  A. 

TVRRET  LATHES— TURRET 
SCREW  MACHINES— 
HR.  ISS  WORKING 
MACHINE  TOOI^ 

v»nt   VOKK  Offlrf^-8lnR*r  Bid*. 
Ilrln.ll  UtRce — Kuril  BIdlt. 
Ilo-lon  oilir*^— 0Uv«r  Bld«. 
ItulTalij  <>lttc4^-troquola  Bldf. 
(  lilraao  OIBra  aad   aimwrooM  >1|- 
WashlnctDn  U!v<l 

roRKION  .\i;ENTIt— L-biia.  t  hurchMl  &  I'li  ,  Ltil .  Liimlnn.  Hlrnilnnham.  M»nrh»»Ier.  ."<»wrB»lle-on-Tyni!  nnd  QlaiiBow.  Alllad  Maehlnarr  Com* 
pun).  Parl«  unit  Turin.  Van  Hlclnrhotcn  A  Hnuiirrna,  ICollrrilam.  Tiimmake  «  I'n ,  Toklo  Hvnann  Urcithara,  Sydnry  and  MalbournaL  A. 
A»»n-r  Snillh.  Hydory.    A.  R    \vnil»mi«  Marhliwry  C'o .  1.1.1.  Tnronto.  SL  John.  Winnipeg  and  Vaiir«uv»r.    William*  *  Wllaon,  Ltd..  MontrML 
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HALL-SCOTT  MOTOR  CAR  CO. 

CKOCKU  illlDISt;.  IAN  m*NcliCO.  I  ALirORNM 
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210  HORSE  POWER 

Weight  508  Pounds  2*,  Pounds  per  Horse  Power 

MODEL  5A'4\ 

Thermostatic!  Water  Temperature  Control 
Automatic  Altitude  Compensator  for  Carburetor 
Double  Magneto  Ignition 
Slow  Speed  Propeller 
Semi-Dry  Sump  Lubrication 

Proved  by  thousands  of  miles  of  cross  country 
flying  in  America's  foremost  Airplanes 


Utmm.  u-  a.  ^at.  o^w.t 


B.  F.  STURTEVANT  COMPANY 

llydo  Piirk.  lior'tnii,  MaK!-:i<-liiiM'tl!« 
Member  of  the  Aircraft  Manufacturer*'  Attociation,  Inc. 
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F»ctorie»,  PUinfitW.  N.  J..  Efinbetb,  N,  J. 
Ezecuthre  offieti,  Woolworth  Blif. 
tirw  York  Otj 


STANDARD 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 

THE  BURGESS  COMPANY 

MARBLEHEAD,  MASS. 


Sole  Licensees  for  the  Untied  States  for  the  Dunne  Patents 
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Airplane  Propeller  Specialists 


lPjis:^p%il^^s  lor  airplanes, 
hydraalrplanesy  dirigiblesy 
•tc.9  designed  and  Irallt  to 
the  individual  reqoiiements 
of  your  power  plant  and 
type  ol  macliine. 

Inquiries  solicited. 

A  high  percentage  of  the 
latest  and  most  successful 

war  machines  on  the  various 
fronts  are  equipped  with 
LANG  PROPELLERS. 


Lang  Propeller  Company  of  America,  Inc. 

New  York  Office      8      s      ::    Room  419,  30  East  42d  Street 
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Sterling 

SUNBEAM 

12-Cylinder  Airplane  Engine 

It  is  a  recognized  fadt  that  the  successful  airplane  engine 
mu^  be  con^rudled  of  the  fine^  materials  obtainable. 

The  Sterling  Engine  Company  seleded  Magnalite  pistons 
as  ^andard  after  long  exhau^ive  experiments  and  tests.  The 
majority  of  American  Airplane  engine  manufadlurers  have 
made  a  similar  seletflion. 

A  special  booklet  on  piston  design  will  be  gladly  mailed 
upon  reque^. 

WALKER  M.  LEVETT  COMPANY 

417-41 9-42 1  East  23d  Street  New  York 

SOLE  MANUFACTURERS 

Magnalite  Pistons 
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BOTOE 
•MOTOMETER 

DISTANCE  TYPE 
For  aeroplanes,  tractors,  stationary  engines  and  motor  boats. 

BETTER  BECAUSE— 

FIRST,  it  register!  the  lull  icale  of  32'  to  212".    Thii      THIRD,  imoolh.  unbroken.  non-vibritinK  movement  oi 
It  iinporl*nt.    (Othcri  fiom  lOO'  to  212    only.)  the  hind.  (Olhrii  ire  unreadable  under  vibration*). 

SECOND,  no  (eiri.  direct  movement  o(  the  pointer  """J"}  •'<'«'">» 

(All  others  built  with  an  unreliable  IS  lo  I  gear  (Other,  read  S  to  l»  degree*  ina.ruratr). 

movemcni),  FIFTH,  weight  with  12  (ect  of  tubing  only  12  ounce*. 

Tbeve  l>  Only  One  HelUble  Mulur  Ileal  Indlralor.    Tbe  NBme  "  Hoyee "  l>  Your  C]iuaraate«. 

May  we  ask  you  to  compare  this  instrument  with  others  before  ordering 
your   requirements.'     Don't  pay  more   for  a  less   reliable  instrument. 

SI'KriFT  TIIK  IIOVCK  MOTO.METEH  DIST.VNCE  TYPE 

THE  MOTO-METER  CO.,  Inc.,  Long  Island  City,  New  York 


740 


AVIATION 


January  I.  191> 


'^Somewhere  in  the  Rogers  Shops*' 

where  thousands  of  wood  parts  for  use  in  Airplane  construction  are 
handled  every  day. 


Two  Methods  of  Measuring  a  Wing  Rib  Cap  Strip, 

the  old  Two  Foot  Rule  way  and  the  modern  Rogers  way. 

The  Rogers  method  of  measuring  with  a  Rogers  Fig.  13  Double 
Elnded  Limit  Gauge  ground  accurate  to  .0001  of  an  inch  with  a 
tolerance  limit  of  plus  or  minus  1  64",  is  shown  on  the  right.  This 
is  the  limit  of  accuracy  called  for  on  this  particular  job. 

Rogers  Accuracy  Has  Been  the  Foundation  of  Rogers  Success 


ROGERS  CONSTRUCTION  COMPANY,  AIRCRAFT  PAR  1 S 

GLOLCESTKR  CITY,  NEW  JERSEY 

Digitized  by  Google 
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There's  No  Gauge  Like  A  Rogers  For 

Accurate  Measurement 
Of  Duplicate  Parts 


STANDARD  IN  THE  SHOPS 
OF  THE  WORLD  SINCE  THE 

CIVIL  WAR 
1865  1918 


THE  JOHN  M.  ROGERS  WORKS,  MEASURING  APPLIANCES 

GLOUCESTER  CITY,  NEW  JERSEY 
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WM.  HARLAND  ®,  SON 

CSTABI^ISHCD  1741 


HARLAND'S  VARNISH 


has  been  the  Standard 
of  Quality  from  the  old 
coach  days,  through 
the  automobile  period, 
to  the  airplane  of  today 


HARLAND'S  VARNISH 


has  been  "over  the  top" 
in  France  for  more  than 
three  years  on  Allied 
airplanes — British, 
French  and  Italian 


WM.  HARLAND 
&  SON 

MERTON,  ENGLAND 
TORONTO,  CANADA 
BUFFALO,  N.  Y. 
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BALL.  BEARINGS 

are  the  most  efficient  ball  bearings  for  aeroplane  requirements  because  this 
type  of  ball  bearing  is  designed  to  take  combinations  of  radial  and  thrust 
loads. 

They  also  carry  heavier  loads,  because  our  peculiar  method  of  assembling 
permits  filling  the  races  full  of  balls  -without  cutting  a  filling  slot  in  the 
shoulder  of  the  race. 

Another  reason  for  the  large  capacity  of  GURNEY  BALL  BEARINGS  is 
the  high  accuracy  of  the  race  contours,  which  is  made  possible  by  the  use 
of  special  machinery  developed  by  Mr.  Gurney. 

Our  Engineering  Service  Dep«rtment 
ia   at   your   diapoMl.      Write  ua. 

GURNEY  BALL  BEARING  CO.,  Jamestown,  N.  Y. 
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mshatterabh 

^SISTAL 

AVIATOR  GOGGLES 


RESISTAL  Goggles  always  protect  the  eyes  of  the  aviator,  whereas 
the  slightest  shock  will  shatter  any  ordinary  glass  goggles,  with 
extreme  danger  to  the  aviator's  eyes. 

It  is.  therefore,  not  safe  to  fly  with  any  goggle  now  that  RESISTAL 
LENSES  give  absolute  prote<!liou.  Wear  the  only  Goggle  that 
will  prote<  t  when  you  need  real  protection. 

RESISTAL  GOGGLES  ARE  SAFE 

BECAUSE  THEY  ARE  NONSHATTERABLE 

The  iSavy  Department  also  has  adopted  RESISTAL 
for  aviatorV  gogglen  and  niai«k)t. 

In  addition  to  the  Amiy  standard  frame  RESISTAL 
is*  now  made  in  a  variety  of  framci;  for  aviatorV 
goggle?  and  masks.  Naval  and  military  pilots  inoi^t 
upon  RESISTAL  gogglei«. 

STRAUSS  &  BUEGELEISEN 

Goggle  Manufacturers 

37  Warren  Street  New  York  City 
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CRANKSHAFT 
QUALITY 


Stands  out  as  the  one 
requirement  today  of 
the  builder  of 

AIRCRAFT  and 
HIGH  DUTY 
ENGINES 

Experience  only  can 
produce  a  product  to 
equal  these  demands. 

Wyman-Gordon 
Company  for  many 
years,  in  their  Re- 
search, as  well  as 
their  Manufacturing 
Departments,  have 
been  developing 
along  the  lines  that 
make  them  today 
able,  without  experi- 
ment, to  supply 
crankshafts  of 

UNQUESTIONED 
RELIABILITY 

Every  stage  in  the 
production  of  a  Wy- 
man-Gordon crank- 
shaft is  subjected  to 
rigid  inspection  and 
tests  guaranteeing  a 
high  metallurgical 
quality. 

Behind  this  perfect 
product  is  a  perfect 
service. 

Prompt  attention 
to  all  orders  and 
deliveries  without 
delay. 


WYMAN-GORDON  COMPANY 

WORCESTER.*  MASS. 


Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWOPLY  BIASED  FABRIC, 

COATED  BETWEEN  PLIES 
WITH  A  LIGHT.  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE> 
VELOPED  FROM  YEARS  OF 
LABORATORY  EXPERIENCE. 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUAUFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT.  VIZ.: 

Strong 
Gas-Tight 
Neutral.  Invisible  Color 
Withstands  All  Weather 

Conditions 
AND  Ages  Well 


MADE  BY  THE 
WORLDS  LARGEST  RUBBER  COMPANY 

United  States  Rubber  Compant 

NEW  YORK 
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AERONAUTIC  PROGRESS 


The  Sperry  Gyroscope  Company 


ANNOUNCES 

3— NEW  INSTRUMENTS— 3 


AIR  SPEED  INDICATOR 
ALTIMETER 
RATE  OF  CLIMB  INDICATOR 


The  outcome  of  careful  experiments  by  e.\]Kricnccd  aeronautic 
engineers  who  incorporated  in  these  new  instruments  the 
ACCURACY  and  RELIABILITY  that  marie  other  Sperry  apparatus. 

THE  SPERRY  GYROSCOPE  COMPANY 

Manhatton  Bridge  Plan  BROOKLYN,  N.  Y. 

PARIS  LONDON 
126  Rts  n  PsovBNCB  15  VicrauA  Smar,  &  W. 
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jj^^UR  facilities  at  Miami,  Florida, 

and  at  Newport  News,  Virginia, 

permit  us  to  take  for  aviation  training 

immediately  several  more  students  on 

land  and  water  machines. 

This  offers  an  excellent  opportunity 

for  men  to  gain  aviation  training  at 

old  established  schools  where  the  best 

of  mstruction  and  a  wide  variety  of 

types  of  aeroplanes,  hydroaeroplanes 

and  flying  boats  are  available. 

Students  will  be  accepted  in  order  of  en- 
rollment. 

Hundreds  of  Curtiss  trained  men  are  flying 
and  teaching  today  in  the  United  States 
Army  and  United  States  Navy  and  abroad. 

For  lull  infonnation  wire  or  apply 

Curtiss  Aviation  School, 

Miami,  flciida 
or 

Atlantic  Coast  Aeronautical  Station, 


Newport  News,  Va. 
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Seaplane  Float  Coustmctiou 

By  Charles  G.  MaeGr^r 

Cur'Jtt  AeruftoM  md  Mofor  Corp. 


In  the  M;irc(\  1.'),  HUT,  is>ui-  vi  Amation  avd  Akkhnw  ri- 
I'Ai.  K.s'filKKKiii NO.  ail  avlii  li-  liy  \hc  wnlcr  Aviih  with  the  vari- 
ous foniiH  of  si'.iiilanc  lli.iiits  aiul  tlii'ir  ilutii'8.  Tn  su|t| ilmii*'!!'. 
this  Iho  lollowiiiB  article  will  ii(>!<cnlM'  tlu'  rouhlruetiori  ot  lhfSS4> 
tloats,  without  going  into  the  details  too  deeply,  for  the  reason 
that  eneb  designer  and  baild«r  has  bis  own  ideas  as  to  bow  the 
minor  pointB  should  be  eoutnieted.  Thr  following  mtthoda, 


.-ii.ls  i.f  ill,-  tl.i^il.  \\:\],  ilic  iiiiiiilli'  111  llir  tiniiL'h  of 
the  waM'.  In  tiiis  (•<>n>ilUoii  llif  iiinliilc  nt  ilic  llnal  will  tend 
tn  rrlatively  to  tlii'  ends.    This  hi'iKliiii;  is  toiiiicil  "  Sag- 

jlitii:  "  i  h'vi.  1-C),  and  when  in  this  nmdilion  tlif  lloal  can 
l>o  likoiu-il  to  a  hoam  oiipportt'il  at  the  vwh  and  wvifihled  in 
tlie  middle  (Fig.  1-D).  Under  these  cirrunistances  lb«  lower 
memben  of  the  etriMtiure  of  the  float»  aueb  as  the  keel,  kcekon. 


X 

NO«6iN4. 


B 


SAaaiNc 


H' 


Fui.  h  SnuiKS  ON  THK  Float 


however,  have  been  found  in  l>e  muitt  prat  tii  alil< .  nml  iim-i  .1! 
Ibis  eonstmction  has  \>oe\)  nccpptcd  hy  thv  t'niii-d  States  ami 
other  goremgientK : 

Strains  on  the  FlttoX  in  a  Svauay 

Lomgitudiiml  Straitm. — Wiien  a  seaplane  itasses  from  t»ha 
water  into  a  soKway,  the  Moat  or  floats  are  subjected  to  cer- 
taio  slntet  due  to  the  aetion  of  the  waves.  Soppoee  the 
tluat  is  headed  end  on  to  a  series  of  wavi-s  \v1ln•^>  tenths  froni 
mfst  to  erest.  or  from  trough  to  troiin^li.  it^ual  the  length  of 
the  float,  then  thew  strains  reafh  their  maximum. 

Let  us  ••^D-'i  ler  tlie  two  exlremes  under  the  above  eondi- 
tions 

(1)  Suppose  the  lloat  is  siipi>oiti'<l  in  tli<-  ninMIt'  nii  n  wa\e 
i:c.-l  mil]  the  ends  uiisiipportcil  liy  briii',-  in  Slu'  injL'li;  I  he 
<<i.  >:  iiMi'liCf  is,  tile  ends  uill  tend  tn  ilriNip  i.  lain  1  Is   t.,  the 
inid'lje.    This  bctniinLr  nt'  tlie  llujit  is  trriiieil  "  ll'  juni-'     (  I'ii:. 
1-A  .    This  eondilMt..  l'ni>ii;li  mily  ini>!in'!itai\ .  1-  <  .•mparaliU- 
to  a  beam  supporte'l  ni  li  '  niiihllr  aii'l  s\-i_'lir.il  mi  tlir  1 
(I'.^r.  1-B).     ClidiT  liiCM'  ilirillustaiM  IS  lln-  iiptMi  iihihImt^ 
of  till  slraettire  nf^  tlie  !li>at.  mii-1i  as  llie  deck  s1rin!;crs.  piniik 
ing.  ef»'.,  are  in  lentiton,  and  the  luui  r  MiciiitnTs  an'  in  coin 
pression. 

(2)  Now  let  us  consider  the  wp)Mi!iite  extreme.  As  the 
waves  travel  along  they  rearh  a  position  where  th^  support 


are  in  tension  and  the  upper 


rliine  stringers.  pliuikii;i;.  r'<  .. 
iiieinbei's  are  in  coiapii 

Tr<ni>i  irs,  Straitui.-  There  ure  other  strains  t«--nding  to  nller 
the  transverse  ti>nu  of  the  llnat  i-aiiseil  1I),  hy  the  seaplane 
rolling  heavily;  (2),  by  the  Mnidane  making  a  skidding  land- 
ins  on  the  water,  and  by  the  tloat  being  buried  under  a 
wa  ve. 

Take  a  winare  fnune  jointed  at  the  comers  (Fig.  I'E), 
and  mov«  it  badt  and  forward  after  the  manner  of  a  ship 
rolling  (Kig.  1-F).  The  frame  will  diatort,  but  will  not  bmk 
at  the  corners.  This  distortimi  is  found  ia  the  float  idmcture 
nt  the  deck  edge  and  chine  comers  (Fig.  I-G).  Therefore, 
the  eooslniclion  at  tbe«e  points  must  be  nia<ie  very  strong. 
The  transvnw  bulkbeaitR  are  most  effective  in  prvvMiting  thie 
racking. 

The  liir«arii  end  nt  the  I'liat  if  snh|ti'-.l  ^viif  Idnns 
i'ri.in  the  wavi-.  «liii-li  ti ml  I"  I'oree  tin  rlanking  inward. 
I hemliMi:  is  termeii  "panlinir  "  atnl  taken  eare  of  hv 
spei  ial  slilViMiini;.  either  hy  siriiigers  or  liy  Iransverst-  Honrs. 
.Siiiiihirly  (lie  sidi-s  tend  to  work  out  and  in,  ami  the  deck  to 
sa.'  hy  the  wei'.'til  ot  the  watiT  when  biirieii  in  a  wave  (Fig. 
1-H  l.  'l'l:r  I  rallies,  floors  and  slriiiu'ers  resist  this  action  and 
are  thereturc  made  futUiicntly  ftrong  and  are  not  spaced 
too  far  apart. 
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Th*-  ..ii  -I  iii  '.i  r>ic<(.  float*  muPt  fnim  the  very  mtun 

of  thfit  v,,,ik  l)c  MTV  .>ii\iufr,  and  most  im|i<irtai)t  of  all  the 
lutnluT  uscii  must  be  of  tlio  verj-  Upst  jhat  <uii  br  (ihtaiiifi!, 
because  cui  li  ami  t'very  piwc  hn^  tn  iln  its  wdik  uliiKWt  to 
the  Hunt  of  its  strenL;tli;  at  the  ^iiiiir  liiiir  iml  a  siiijflt;  ounrK 
mu-^t  bf  rartieil  ilisi!  i<  nitt  al>solutt'ly  r('<|uirril,  T'nilo>ib(e<Uy 
thi'  niKiliiy  mil]  njuiiii'  iif  the  wood  uwd  in  tJuMi-  i  (.u^tni''tion 
at  the  preHeril  litm-  leaves  mueh  (o  be  dfsireii.  1  lie  IniiMcr 
is  severely  liarniiciipped  by  beiiitr  iiiuible  ueneially  ti-  l.'<  i  tlie 
most  siiital>le  wimiiI.  Thai  ohtailieil  is  olleii  poor  in  i|i;alily. 
killi-drieil  and  improperly  seusjiiied:  delivt  iy  >  irn  i  i tain, 
added  to  which  the  eottt  makes  the  purrhaiie  ot  (he  best  almost 
proliibitivt'. 

In  the  selwtion  of  lumber  the  irreatest  care  is  exereiscd  M 
90  mueh  depends  on  (he  quality  atxl  stri'ii<.'th  of  every  pArt 
4>t  each  piece  to  do  its  allotted  woik  under  the  most  severe 
conditions.  Luinher  with  knots  and  mp  se\-er  used,  and 
gTMi  care  is  taken  to  see  that  none  of  the  material  is  cheeked 
«r  has  a  twisted  grain.  Tiwse  are  probably  the  moot  im- 
portoRt  defeeta  looked  for. 

As  iJwra  ara  two  distiBet  forms  of  floata,  it  will  be  batter 
to  refer  to  then  aeptntdar  beeawe  ot  tiie  diSereaecs  in  their 
constTDetion.  The  flat  side  and  flat  deck  float  is  known  as  a 
"Flatbaek."  and  the  rounded  (opKide  float  is  known  as  a 
"Roundbaek."  There  are.  of  eotirsc,  many  similarities  in 
their  coiislnietioM.  such  as  the  keel.  ke<'ls<uis,  strintrers.  e(e. 
Tl^e  ])iiuci)ial  dilTerenee  in  their  construction  is  in  the  method 
of  fraiiiiri;r.  (•'niiiiirii,'  is  tlie  t1r>t  step  in  tin-  cmisl  nictiMU. 
roiisistiiiL:  of  tiie  ktH'l,  keelsiuis.  ehiiic  striiijjers,  deck  stringers, 
fratni  v.  tldnrs  and  bulkheads',  in  short,  it  is  the  skeleton  of 
tlie  float  Id'iorc  it  is  pInnkiKl  and  covered. 

For  corn criiciicc  in  fraiiiiii'j  ard  olatiki  iL',  boats  of  the 
type  of  canoes,  lauiicbcs  nmi  -iii.ill  sMillxsMts  are  built  upside 
down,  and  the  larsuM-  bnat^  ate  Imilt  li^^l.t  ^uli'  up.  Generally 
the  floats  are  built  in  two  r»| ■<  1  .il inu^,  first  risrht  side  up.  and 
when  fully  frame  1  on  the  bMttnin  and  ftdly  framed  ami 
planked  on  the  topsides,  Ifaey  are  turned  over  on  tbcir  baeks 


FlO.  2.    Ul'lUMNU  Mul'LD 

to  finish  the  bottom  plankiiii.'.  This  mellioil  i.s  found  to  be 
inosi  convenient  as  the  wli.ile  structure  i«  ver)-_  risfid  when  it 
is  looscne*!  troiii  (he  building  mould,  and  there  is  Uttle  ehance 
of  the  (lout  (h.-insriiii^  sliapc. 

Kr,l  M.  'il'l.     Ibis  is  the  liist  erection  in  the  iirocc-^s  of 

buiidiii'.',  iiiiti  il  t,'b  not  a  p.-irl  of  tiic  t!oat  it  is  nevertheless 

very  tmporlant.  tis  llie  wliole  bull  is  Iniill  ui,  ■  I  lliis,  and 
fTfcal  aci  iiia<y  is  necessary  in  yetlinir  it  imteii  al  )it>t.  be- 
eaiise  any  inislakcs  made  at  tins  staue  of  tlie  buiMinv  will 
prove  to  lie  vcty  lostly  if  discovered  after  the  frannn!»  is 
well  advaiicerl.  'fbe  mould  of  tlie  knd  is  iiMially  Hnili  of 
Ts-in.  pine  boards,  with  tlie  upper  edire  <ul  to  the  loii-i  ..! 
the  k»'»'|  line.  This  is  sujiported  above  the  tloor  by  upiu'iit- 
at  a  Mutable  heij:ht  for  workini:.  and  is  siij)poiled  ttaiis 
veisel.v  by  braces  nailed  to  the  si.lcs  at  their  upper  ends  and 
to  tlie  lloor  at  their  lower  ends.  A  simple  form  of  building 
mould  is  aiustrated  in  Fig.  2. 

Keel. — ^When  a  boat  io  heini;  built  the  first  ]uin  oi  the 
atmetnra  to  be  laid  on  the  keel  bloeks  is  the  keel.  This 
member  is,  bmodly  speaking,  tlie  baekbone  of  the  whole  sinic- 
tni«.  The  fonetion  of  the  keel  is  to  assist  in  the  KliiTening 
of  the  hull  loni^adiiulljr.  Surh  is  tho  ease  with  the  seaplane 
floats,  althoni^  in  soom  of  the  later  ones  the  keel  has  hcen 
dispensed  with  entirely,  and  S  eenter  keelson  used  in  its  stead. 
Then  a^ain  the  keel  and  the  keelson  are  used  in  conjunctian 
a^  u  ill  \'<-  sliovi  n  later  on.  When  the  seaplane  iS  reStlBf  «n  the 
beach  or  deck  of  a  ship,  the  weight  of  ths  wbols  maehine  is 


suiuetimes  on  the  keel  alone;  one  ean,  therefore*  readily  nS' 
derstand  that  this  particular  member  must  he  yeiy  strong, 
indeed. 

Sereral  forms  of  keels  are  shown  in  Fig.  8.  In  A,  B,  and 
K,  the  ondar  aorfaoes  aia  nbbated  to  zseeiva  tho  hottom  puuik> 
ingedfas.  Tha  botton  ptaokiiiK  is  oanrly  alwQW  built  doable 
skin,  and  souMtimes  two  rabbete  aia  cut  in  the  keel,  one  for 

the  inner  skin  and  one  for  the  onter  skin,  as  shown  in  .^t. 
In  B  the  keel  is  rabbeted  for  the  inner  skin  only,  the  luter 
one  running  down  and  butting  at  the  center  line,  or  rnnnin..' 
ncros.s  from  ehine  to  ehine  without  a  lin'ak  at  the  keel.  C  and 
I)  an'  inside  the  i)lanking,  the  uu'li  r-i  Je  beiiit;  Ix  veled  to  the 
form.  Tlie  upper  surfut-v  of  u>  cut  out  for  the  lower  edge 
of  the  keelson  and  the  edges  are  ehanfend.  i>  is  not  uaed 


FlO.  3.  Kaa.8BcnoHS 

with  the  center  keelson.  K  is  single  rabbeted  for  both  skiiu.  the 
under  surface  jirojeding  below  the  bottom  planking  Ivm 
Y2  to  %-in.,  thereby  taking-  the  pla<'e  of  the  falst!  keel.  This 
is  strong  but  not  very  good  practice  on  aecoutit  of  the  wear 
on  this  part  of  the  float  unless  it  ia  protected  by  a  strip  of 
brass  serew  lastened  to  the  under  surface.  The  keel  is  made 
in  one  continuous  piece  from  stem  to  stem.  In  fact  all 
stringers  and  plaaldng  used  in  the  4>nnstructian  of  these 
floats  ara  eadi  mads  in  one  continuous  length  when  possible; 
as  every  pieeo  is  ent  down  to  the  minimum  sias  to  Mdnee 
weigfat,  the  addkioD  of  eveiy  butt,  seart  and  joint  naant  the 
addition  of  weak  points,  more  work  and  mora  weight. 

The  keel  is  fastened  temporarily  and  firmly  to  th«  keel 
mould  by  means  of  wood  cleats  whidi  grip  the  upper  edge 
of  the  keel  and  are  screw  fastened  to  the  mould. 

The  materials  used  in  the  keel  construction  are  white  oak. 
asb.  Canafliai)  rock  I'lm  and  mahogany.  The  two  former  ar* 
the  most  siiileil  ti>  this  v\i.rk;  I  bey  are  slrons  and  w  ill  starii 
steam  heiidiii!.'  v  erv  well  I'.Imi  is  very  troublesome  to  work 
and  most  dilfieult  to  kri'|i  m  shape,  il  iui_-ls  and  warps  s-i 
much.  .Maboiiany  is  sati>iactoiv  fur  keels  wilJi  easy  eurvts 
vvliere  110  sti'ani  beruliiiLr  is  rec|uirecl, 

<,  tirfy.  Hefii-e  iM"!  <'e  lin^^  any  further  with  the  construf- 
\'.,  will  lii.ik  i'll..  niaiilier  of  iiiak:ti<:  these  joiotS  Ot 
scaiis  itiosl  C'lii.iiioiily  i;-<-il  in  llnnt     ■n^l  met  ion. 

Sometimes  il  i-  nhnd^l  inipovsiiile  |o  niiiaiti  certain  lentitli-- 
of  lumber  for  plaiikini.'  or  slrinfiers;  or  it  t  r<-i]iu  titly  happens 
that  there  is  so  much  curvatiwe  in  say  a  keelson,  that  to  ce! 
it  out  of  one  piece  woiiM  be  well  niijli  impossible  on  aecoiir! 
of  iUtt  great  width  of  board  tieeessary,  or  on  account  of  the 
cross  grain  at  the  ends.  To  overcome  these  diffleulties  it  is 
necessary  to  make  this  particular  part  in  two  pieces.  The 
joint  of  these  two  pieces  is  called  a  "scarf."  Of  these  tlicrr 
are  many  varieties,  but  it  is  neeessary  here  to  mention  only 
a  few  of  those  most  eommonlv  need  in  this  class  of  work. 
These  are  illttstrated  in  Fig.  4. 

The  fastenings  are  copper  taeka,  rivets  and  burrs,  and 
brass  wood  screws.  Where  they  come  dose  together  they  are 
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kept  ont  of  the  sanw  line  of  grain  Ity  stai;ri,'«-rin^'.    Thi*  is  futeninfr.   B  Amn  anotfarr  nettiod  of  joining  plank  end*, 

neecnewy  to  avoid,  where  (H>^ible.  tb«  splitting  of  the  wood.  It  is  quite  uatisfaetory  though  not  so  light  as  A.    This  is  a 

A  illustrates  llie  short  lap  scarf,  used  mostly  on  planking.  »quarf  butt  joint,  baeked  by  :i  slightly  wider  butt  blo<k  than 

This  is  better  miulc  cloj^e  to  a  tViiinr,  so  ihaftho  frame  ran  io  A,  wide  enough  on  one  side  to  take  two  mws  nI'  fastenings, 

be  usijd  as  part  of  tiie  bnekin?.    TI.u  burk  hlork  is  riveted  to  C  is  a  method  adopted  in  scarfing  ki-elsons,  etc.,  where  the 

thii'  frame  si<lr,  aii.l  the  cikIs  piii,|(i;I  over  rilncit        in.  so  pieces  Ix'iiig  si-arfed  are  ii<it  less  lliaii            thick.    The  end 

ji-  to  lunr  nil  ihe  piank  above  and  below  the  jdank  being  of  each  pieic  is  sijuare  «.<  ni  .1.    I>  is  usctl  in  s<-ar(ing  string- 

.K.  iirliil.    Till-  forward  edg<'  of  the  after  piece  of  the  plank  ers,  etc.    Tlie  two  surfaces  are  joggUil  over  enc)i  ntlicr,  so 

in  always  on  the  inside.    The  reason  lor  this  is  that  were  it  tlial  when  they  arc  riveteil  together  and  conic  under  tension, 

A.  B. 


liiu'lr  with  tllis  cil'„'i--  ii.Umi'.c,  the  rush  of  tile  «  a!>  r  alniii;  I  lie 
phiiikiiii^'  wuiilil  miili  r  and  np  tlic-  whole  plai>k  out,  if  il 
prnjccU'il  a  lirile  ahme  the  surlaee  of  the  jdaiikinsr.  Tliis 
eilge  is  cut  to  a  siiarp  e<lge  and  is  covered  lis  lijc  inn  king 
block.  The  cd^'i-  of  tlie  front  |R)rtion  is  cut  olT  s<|uarc  to  not 
less  than  1  IC-in.  and  not  more  than  one-fourth  of  the  thiek- 
nesa  of  the  ]ilanking.  Screws  arc  the  best  faslenings  for  this 
si'arf  iM'cause  the  plankitig  at  this  point  is  very  thin,  and 
thi  n-  is  jilenly  of  thickm--  !m  liiiid  into  which  the  screws  can 
be  >li..rii  to  secure  a  goml  j,  The  sarfaces  are  well  eov- 
ercd  with  glue  or  vaniisb  where  they  eoroe  in  eontaet  before 


ihi  y  «  hold,  or  "  limik."'  and  not  slip.  Tins  i,  hen  s  the 
fa>i(iiiiii.-v  Iron;  -luar.  In  a  case  where  the  la-lenni^-.  are  not 
liable  to  coiiif  iltiiier  slu  iir.  the  |>lail!  scart  is  sullicjcnl.  Miiiilar 
to  I'.  It  is  sniiii'l  ini.~  a'l\l~aiilr  {•>  s<ai!'  the  pieci-  I'li  e<lge, 
siicli  ns  is  rliihc  in  wide  stnni.'c!s  ami  keelson-.  /•"  illustrntes 
this  until"!.  Slippinij  is  prevented  either  by  the  nieaOB 
adopted  lu  1>,  or  by  ilu-  nxe  of  a  tlowel  pin.  This  pio  it 
made  of  hardwood,  is  leii  iiito  one  i«ie«e  and  tightly  driTen 
into  a  hole  drilled  in  the  oMn  r  iiieic  Tlir  |>ieces  are  clampsd 
and  screw  fastoned  and  the  i  mis  at;<l  .>>ii'ldlc  are  alrappsd' 
with  lijrht  sheet  copper.  The  heads  of  the  nails  securing  tlu 
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oopper  are  soldered,  to  pievent 
working  loose. 

In  Jamiiuited  constractiw  tha 
Mif  u  amngied  inesjiecdT*  of 
die  gnaa.  Cue  it  taken  to  airange 
dw  twif,  or  Intt,  so  that  it  does 
not  all  come  within  one  frame  space. 
F  shows  how  this  is  aeconiplished. 
The  butt  bloL'k  or  si  rap  is  of  tlit' 
sainn  Ihickiiea*  atid  material  as  the 
planking'  iUid  is  rnili'il  lu  it.  'I'app 
atul  (jliu-  iiri'  hiiii  ln'twi't-n  to  ciisure 
w;itr-r  li<;lltln'Si,     Tljc  i'<1i;ck  iil  (lie 

plankiug  wlitrti  it  butts  are  beveled 
to  a  slif^ht  auf^le  inalead  of  being 

made  square. 

A''  '  /m'k. — The  (hit  v  of  tluB  part 
ia  to  assist  the  keel  in  stiflTening 
the  tloat  lotiptiidinally,  and  to 
■tren^tlwa  tlie  bottom  to  enable  it 
to  witliatand  the  terrific  impaeta 
ind  pmaaure  of  the  water.  Some- 
timee  only  one  center  keelaon  ia 
aeeBBBBiy,  and  then  again  one^  two 
«Bd  «vea  tbne  dda  kMltaoiia  are 
■■ed  on  aadi  aUa  of  (be  Iced  or 
keaboQ  between  it  and  the  chines 
(Fig.  6).  The  number  used  de- 
pmda  on  the  width  of  the  bottom. 
The  keelson  is  usimlly  Imil;  nf  a 
thin  boanl  set  u])  an  its  od^rc,  the 
lower  c<lu:«  notrln.'d  cncr  tlu'  IIddps, 
and  lighlene<l  by  .  iilliiij^  hok-s  or 
panels  on  ciirh  siiii-  between  each 
tlooi-  (Figs,  5  find  The  lower 
fdfrc  hutting  against  tin'  jdiinking 
is  held  there  by  the  wood  screw 
plank  fa-steningH.  The  upper  edge 
is  Ronii'times  stitTened  transversely 
by  fill'  adilition  of  a  cap  strip.  This 
piei;e  is  not  necessary,  provided  the 
keelson  i«  fairly  thick,  or  if  the  un- 
supported span  of  the  upper  edge 
dtM  S  tint  ex<eed  24  in.  Sometimes 
stringers  are  used  run  along  the 
inside  of  the  bottom  planldug  ( Pig. 
7).  The  keelaona  are  usually  fitted 
after  the  bottom  Soon  or  firame- 
voik  an  set  iq»  om  the  keel. 

Where  no  keel  ia  used,  and  the 
bottom  plamlring  runs  across  from 
oUm  to  ehine  uninterruptedly, 
witiumt  any  break  at  the  center- 
fine,  the  planking  ia  screw  fasteneil 
to  the  center  keelsoti.  When  made 
thin  and  de<>p  the  following  an- 
iiswJ:  \^lltl^■  pine,  white  cedar,  bass- 
wood,  .sjinice.  Port  Orford  codnr, 
J'ellow  pine;  hIicii  u-r-ii  ns  a 
stringer  against  the  iuside  of  the 
planking  these  are  used:  aah,  white 
oak,  niahugany,  elm. 

Floor*. — The  name  given  to  dua 
particular  part  of  a  boat  is  very 
confusing  to  one  not  familiar  with 
boat  or  !jliip  constniction.  These 
have  nothing  to  do  with  deeking  or 
flooring  directly,  particnlaihr  ao  in 
the  ease  of  thcee  floata.  Thagr  on 
the  eroaa  frames  or  rifaa  of  0ie  bot- 
tom strnelure.  Their  dnty  b  to  as* 
Mt  the  balkheods  in  stiffening  the 
bottom  transveiaelr.  Eaeh  floor  is 
made  by  either  steam-bemlinir  it 
to  form  (Fig.  6),  or  by  cuiiinu'  it 
out  of  a  solid  pie<v  to  the  desired 
form  (Fig.  7).  \\h  en  iMit  out  of 
the  flat  Iwjard  ihi'V  ciin  be  !i„'til.  n,  d 

a holes,  and  iM-iweeu  thcbc  hoic.-i 
eeking  strips  are  glued  and  nailed 
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«ai  flacih  lide  (Fi^.  8).  Theue  uc  neocMMy  to  pravent  tiie 
mod  fiom  eluwking  or  qiKttinit  iMtwMo  tin  Mm,  vkkli 
would  uadoabiedly  iutpp«o  when  the  wood  dried  oat  CM 
strip*  iOiiMliniM  futened  to  the  lower  edge  of  the  adlid 
foors  if  mode  of  pine  or  other  soft  wood  (Fig.  8).  This 
prevents  splitting  or  chc«'kin>r  of  the  floor  aiul  makoa  aome- 

thiug  firm  into  which  to  sctcw  ihc  ul;i:i!:  I  n- 1 I  I  ill;'-;  ThfSf 
cap  strips  are  also  useti  whore  un  fxttiisKni  oi  the  bottoui 
is  required  by  the  side  liii-s  (Fig.  8).  This  illustration  iiJwt 
shows  lh«  laminated  floor  construction.  The  upper  cdfrc  has 
a  stiffcner  fastened  on  with  wrews;  tiif  lower  ed'^i;  has  a 
strif)  of  iisii  tir  oak  altaclied,  to  wliicii  tlie  Imttoin  [dankinfj 
is  l.i-li  iii'd,  Willi  tlie  <!mis  I ii--^teiied  In  tin'  side  tniiiies  iind 
cliine  titrilij,'c'i.s.  A  sliorl  vertical  ^Iiffeiier  is  llxed  at  the  efn- 
ter  line  between  llie  kiel  iuul  the  crnss  stifTener  on  the  upper 
edge.  The  exiremitit^  are  cut  higher  so  as  to  I'orm  kneea  at 
the  chines.  The  .side  fnunea  Are  attached  to  these  with  hollow 
brass  tabular  rivets. 

The  materials  used  in  tloor  constmetion  are  oak,  ash,  ma- 
hogany, Spanish  cedar,  white  pine,  spruce,  Port  Orford  oedar> 
anil  sometimes  basswoud.  Uirainated  wood  is  made  iu  riieeta 
ol'  the  I'ollowing:  alder,  birch  and  Spanish  cedar. 

Stem. — This  part  of  a  boat  ia  generally  a  vertical  member, 
hot  ai  moat  of  the  floata  bnitt  in  this  eoutry  it  is  a  distinet 
d^iBctof*  fkom  thia  tmb.  It  is  jntt  a  emtbiBatiaD  of  tha 
dune  or  deck  atringeia  aant  arooad  to  the  deaiNd  enrvatue 
(Fig.  5) ;  or  it  may  take  the  fbnn  of  a  wood  block,  rabbeted 
for  the  planking  ends,  and  into  which  the  stringer  eiuls  are 
notched  and  fastened,  reinforced  in  the  comers  by  oak  knees 
(Fig.  G).  An  additional  pieee  i»  attiuheil  to  the  bent  stem 
inside  for  the  towing  fittinsn;.  In  tlie  verlienl  stem  construc- 
tion (Fig.  7)  the  keel  is  conlinued  rij^lil  up  to  the  deck,  and 
riveted  to  the  deck  strinijers  with  n  breasthuuk  or  knee 
between. 

The  materials  u.scd  in  their  construction  are  white  oak,  ash, 
Canadian  rock  elm  for  steam  bsoding,  and  ydlOW  pine  and 
mahogany  for  the  solid  stem. 

iS^/<rrn/)o*f.-  These  are  similar  lo  [lie  slein.s  iu  construction 
and  material.  Oak  knees  are  used  to  brace  the  corners.  Occa- 
sionally a  transom  or  flat  board  stem  is  used  by  some  builders 
(Fig.  7).  This  type  of  stern  increases  wind  resistance  and 
ia  not  so  light  in  construetion  as  when  the  planking  runs 
down  to  the  stempost  without  a  tireak.  The  same  applies  to 
the  stem  illustrated  in  Fiu^  7.  An  advantage  claimed  for 
tha  transom  atern  ia  that  should  the  seaplane  be  afloat  and 
drifting  itsmwarda  with  the  wind  withiMit  having  tha  lea 
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anehor  aoly  tha  water  is  not  so  liable  to  climb  aboard,  and 
Urns  tand  to  tip  the  machine  over  on  ita  hack. 

Chine  StHngmr—TlM  china  ia  tbs  name  given  to  tha  ahaip 
eoroar  at  tha  jnnetion  of  tha  bottom  and  aidea  of  the  float 
AkNig  tUa  edge  a  stringer  ia  run  to  snppott  tha  adgn  of  the 
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hiiie  and  bottom  planking.  Thi»  is  culled  thi'  chiiii-  stringer, 
and  j>  nijide  in  various  forms,  the  commnncst  ol  whieli  are 
illustrated  in  Fig.  9.  ^1  is  the  simplest,  but  the  phuik  eiiees 
are  only  j)rot«>eted  by  a  thin  copper  sinji  By  cuttinj,'  a 
rabbet  as  shown  in  the  remainder  of  tiie  seetious,  the  eon- 
struction  is  improved,  although  it  i-^  more  costly  and  trouble- 
some to  make.  A  double  rabbet  as  in  H  is  not  essential  when 
the  planking  is  so  thin,  so  that  it  is  seldom  used  in  float  con- 
struction. These  stringers  nm  in  one  piece  along  the  sid«  to 
the  stem  and  staitipost,  and  where  a  bent  stem  or  stempo«t 
ia  used,  they  are  scarfed  together  just  about  where  the 
strail^t  of  the  .sides  ends,  shown  on  construction  plan  (Fig. 
5).  C  ahowB  the  simple  single  rabetted  ehine  stringer  and  D 
shows  the  boUt-np  type.  The  inner  portion  is  bevelled  for  tha 
plunk  landing,  und  the  outer  pieea  Is  riveted  to  it  between 
the  plank  edges.  Should  the  ehine  get  cot  op  by  rubbing  or 
striking  any  objects,  this  can  easily  be  mended  by  moving  this 
piece  withont  distuHiing  ilie  )>lanking.  J?  is  a  type  ot  ehine 
u.scd  in  some  rounlbaeks.  It  is  deep  and  bevelled  on  the 
inside  so  that  the  I  rame  heels  can  be  rivcttnl  thereto.  F  shows 
another  l\pc  ot  chine  slruiL'er  ii  ade  specially  deep  to  which 
the  main  struts  are  attached ;  the  I  rame  heels  are  riveted  to  tlsc 
oater  side  between  il  and  Ihe  planking.  This  is  dilTicult  tn 
build,  but  is  very  el)i<  ient  in  .^  rvice.  Limber  or  drain  holes 
arc  cat  belwe< n  eadi  irnme  so  that  wntsr  cannot  lo4gn  in 
the  pockets  formed  between  them. 

(To  ha  eonfHHMd) 
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Computation  of  Airplane  Qimb* 


The  altitude,  at  any  timo,  of  an  airfjlutio  cliiiiliiii^'  at  its 
luaxiiiiiim  possible  rnt<',  is  very  nearly  repri's<-nti  <l  by  a  inathe- 
I:  nil  .1  law  similar  to  tliat  for  ilit?  ri.s<'  clictru-  lurreut 
la  aa  iiiduciive  circuit.  Thus  if  A  be  tbe  altitude  at  a  time, 
t  md  H  Am  "edliof "  of  the  nadiiiw,  we  hun  the  idatiom 


»  =  h(i— «  "  r  ) 


(1) 


T  or  .632  of  its  final  value, 

irlirlil  cijiial  111  O.tJii'i  ol'  its 
till  T  must  be  mvas- 
[Kvtivrly,  then 


where  e  is  the  ba-se  of  the  natural  or  Napierian  logarithms  and 
J  is  a  time,  whkh,  by  analogy  with  the  electrical  ease^  may  be 
ealled  tbe  **tiiiie  eonatant"  of  the  climb,  being  the  time  re- 

( 

quired  by  the  altitude  to  become  1 

i.e.,  i'lir  till'  airiilanc  ti>  t\m'  Ui  a  li 
ceiliriL'.'    K\ft'iit  tliat  h  ami  II  Ai.d  alsn  i  a 
Ure<l  111  tlir  saiili'  units  iit   liri;^'li'.  iiiul  Iiriii 

is  no  restriction  in  this  foruiuiu  ou  thi'  a<  t\ial  uuila  used. 

This  beinp  the  case,  it  is  possible  to  tind  txpresaions  for  the 
rate  o£  dimb  at  any  timo  and  at  any  altitude,  and  also  an  ex- 
preesion  for  the  ceiling  of  the  machine,  irhich  latter  is  quite 
sim])1e.  We  will  lirst  show  how  to  obtain  8ucb  ezpresuoos 
from  the  equation  already  given,  and  attenrard  will  givo  tile 
application  of  these  to  a  practical  ease. 

Ti»  nta  of  dimb  is  obtained  by  dilliii«ntiatiiig  k  irifh  n- 
epeot  to  tt  and  ia 


dh_H  , 


t 


(2) 


'nhii'li  is  ati  <'({iiatiou  givinu;  'In  rnle  of  climb  in  toma  of  the 
time,  the  ceiling,  and  the  time  constant. 

* 

By  diminatiiicr  the  e.\)>onential  c  T  from  fquntions  (1) 
and  (2),  we  obtain  au  equation  giving  tbe  nite  of  climb  in 
termH  of  the  altatade^  the  oaOiog,  imd  the  time  eonatant.  Hub 

equation  is 

t  TIM  tlBM  M«alr«d  to  riM  to  tbe  Mlllag  h  intlMaMlleallr  taflaUe 
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and  Aoiis  ttat  i«to  of  eSwb  plotted  against  altitude  in  a 
■tnigfat  line.  It  ure  «all  rate  of  climb  r  w«  have 
rT  =  H  —  h 


or 


n  ^  H/T 


(3) 


which  equation  shows  that  when  r  is  plotted  againBt  h,  the  in- 
tercept (H)  of  the  straight  line  on  the  altitude  axis  is  the 
ceiling  of  the  machine  (where  rate  of  climb  r=o)  and  tie 

iateroqit  ^-p-)  on  the  rate  o£  oUinb  axia  ia  the  initial  late  of 

dimb)  (i,    rata  of  elimb  irfieii  ft  =  o). 
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AVIATION 


Um  tnmle  «q>i«naii  for  the  ceiling  of  •  uiMliiM  w  ob- 
tdaedMiUlmn: 

After  lay  tune  (  from  the  start  let  the  obaerved  altitude 
of  the  airplaiie  be  ik„  and  after  a  time  2(  let  it  be  k^.  Then 
we  have  ^ 

Of 

h=H{l  —  r''r  ) 

 I 

Let  OS  write  X.  for  the  cxpunontiat  e  T  I'or  convt!uii!ui-e, 
em: 

*.-«  d-x') 
wfaanee  bjr  dirisioii       ^1  4.  2 


bat 


and 


2— 


which  jriv«>s  the  mling  of  lUv  mnrliiue  in  terms  of  the  altitude 
fcj  at  time  (  and  the  allituil<>  h,  at  time  2t.  i  Nutu  that  I  may 
be  auy  time  whatever  during  the  climb.  I  So  all  we  require, 
to  oaicolate  the  eeilini;  o£  a  madtine,  ia  the^  altitude  after 
any  time,  and  the  altitude  after  double  that  time. 

We  will  now  illutcate  the  foregoing  analysn  by  a  pme- 
tieal  oxample.    Obeervatiom  of  a  certain  aiiplaoe  00  a 
climb  test  Bhowt<d  the  altitude  to  be  related  to  the  tfane  after 
start  accorJiug  to  the  following  table: 
Time  (minutes)  — 

0  2.5  5.0  7.5  10.0  12.5  15,0  17.5  JO.O  2.'. 5 
Altitudi'  ( IV<>t  'I  - 

0       3300  6150  S73I)  10760  12610  llino  hw^O  ItiOoO  17600 

Tlie  cciliui,'  of  till'  maehinc  mav  1)0  i  iil<'ulat*ii  right  away 
talfin^  h^  as  10760  ft.  after  10  minut«s  and  h,  as  16650  ft.  after 
20  ninntaa.  We  have 

10760 


B  - 


2  — 


10760 


16650 

10700 


-  23,770  f.-.'t 


•4526 

We  may  m.\t  calculate  T,  <be  time  couataut  The  value 
of  the  exi'oiu  ntial  (wbieh  we  ealled  JC  fin  ihort)  ia  (wboD 
t^io  miuutee) 

 ^      lop  e  -5474 

T 


•6474. 


who! 


T  = 


=  2  3020  log„  5474. 
10 


•J  3021;  V  2(!17 
The  initial  rate  of  climb 

eeiMag 


=  16-60  minutes. 


23770 


time  consl.'uil  Ui'60 
—  1431!  fi'i-t  per  niiiiute. 
Ilavin;^'  i  rilruhi'i  il  the  l  oi.j-tiiiits  ol  lln'  rlimli,  \\f  may 
write  down  the  equaiioii.s  tor  Ute  altitude  at  any  time^  ttw 
rale  of  c'lirnh  at  atiy  time,  and  the  rate  of  ellnb  at  coy  auti- 
tude.    They  are  respcciively  :  —  ^ 


h»  23770  (1  — « 


ic-ecl 


r-1432t 


mid 


r  = 


23770 


16  60 


From  the  first  two  equations  the  altitude  and  rate  of  dimb 

at  any  lime  /  .ire  ealeulable  and  the  fijnm*8  for  the  altitude 
are  found  to  iiprw  elosely  with  the  table  already  piven,  so 
far  as  tliis  table  trors  \Xr  L:ive  below  a  table  calculate. 1  t'nitn 
these  two  equations,  ahso  a  table  showing  rate  of  climb  at 


Tariona  altitndoi.  The  nnilti  an  aba  plotted  in  the 

ponying  curvet. 
Time  (minutes)— 

0        25       5.0       7.5      10.0       125  l&O 

Altitude  ( feet  I  — 

0       3320      6  ISO      8G40     10780      12575  14140 

Kate  of  Climb  (feet  per  minute) — 

1432      1232      1000       Oil       784        674  SOO 

Time  (minntea) — 

17.5       20.0      22J      25.0  27.5 

Altitude  (feet)  — 

15485     16645     17640     18500  19240 
Rate  of  Climb  (feet  per  minute)— 
499        429       900        318  273 


.\ltitude  (  feet  )  — 

u      2000     4000  6000  SOOO 

itate  of  Climb  (feet  per  minute)— 

1432      1311      101  1070  960 

.\ltitude  (feet)— 

12000  14000  lt>000  180O0  2000O 
Rot«'  of  Climb  (feet  per  minute)  — 

700       588        408  348  227 


30.0 
10870 

235 

10000 


Book  Reviews 


"  Uow  TO  Flv,"  by  Captain  D.  Gordon  B,  Re  "Vliy.  Peal 
Flder  &  Co.,  San  Krancisco,  $1.  100  pp. 

Thi^  attritiiive  little  bcM^k  of  iiockel  size,  iiifended  for 
guidanr.'  <it'  tlie  prosi>e<'tive  a\  ialDr,  is  written  in  clear  and 
eoneise  laiifninp-  by  a  practical  pilot. 

The  author  advoeales  the  single  system  of  training,  which 
is  practise*!  principally  in  Franrc,  as  ajrainst  the  dual  control 
system.  He  contends—  and  the  brilliant  legion  of  French  avi- 
•t^rs  appears  to  bear  out  hi.'^  slatenient — that  the  pupil  who 
learns  to  fly  in  a  series  of  graduated  lliplits  on  the  field  and 
over  the  UpM,  alter  he  ba.s  properly  grasped  the  inui^cuv-T 
of  the  airplane,  quickly  develops  a  tendency  to  rely  on  his 
own  ability  rather  than  on  the  help  of  the  in.str'.ictor — a 
tendency  lUceiy  to  be  bred  by  the  dual  training  system. 

It  ie  obriow  that  a  pupil  trained  with  the  single  system 
heooDes  much  more  qniekly  self-reliant  and  cfTirient  to  counter- 
aet  euch  evcutnalities  as  may  occur  to  liitn  in  flight,  because  he 
has  acquired  his  knowledge  of  atmospheric  conditions  by  prac- 
tical experience. 

His  theory,  "Do  not  nub  atudents  through  tbeir  training 
—^y  them  tram  six  to  nine  months  of  instmeticHi.  Haste 
BHUMe  waate,  and  tbe  resnlta  cannot  fail  to  jnatil^  the  means  " 
ii  qnit*  aelf-explanatoiy,  althongh  the  time  liuit  given  laty 
amwar  aomewhat  exoesaive  under  wartime  eooditiona. 

The  Tarious  phases  of  tbe  KO^Mttimag  system,  aa  well  aa 
tbe  requirements  for  obtaining  the  ptlot^  expert  aviator  and 
B.  M.  A.  certificates  are  dealt  witit  in  a  mnple  yet  compreben* 


Thb  Eyks  or  THK  Akmy  and  N.wy.  by  Flight  Lieut.  Albert  H. 
Munday,  IS.  N.  A.  S.  fllnrr^er  &  Bros.  227  pp.;  f2  00  in 
llexible  leather,  .$l.r)0  in  rlotli.l 

Mr.  Alunday  has  written  from  the  standpoint  of  a  practical 
aviator,  and  it  is  hard  to  imagine  a  work  better  suited  to  be 
used  as  a  textbook  by  the  embryo  military  or  naval  aviator. 
The  book  ■!>  iuip(>s.sible  to  review  in  a  conventional  fashiout 
aa  it  is  made  up  of  more  than  n  ilo/en  almost  unrelated  |)arta, 
a  chapter  apiece  being  devoted  to  subjects  so  widely  diverse 
a!>  naviiration,  theory  of  flight,  wireless  telegraphy,  meteorol- 
ogy, endues,  and  photograpny. 

As  Oiigbt  be  expected,  the  most  authoritatively  treated  aob- 
jeets  are  thoae  wbich  relate  most  closely  to  the  daily  work  of 
Mr.  Mnndaj  aa  a  aervioe  pilot.  ArtiUeiy  obaemtion,  tbe  eare 
of  maeUoea,  and  aerial  flghlin^.  for  example,  are  diaeuaeed 
witii  a  claiity  and,  ao  f ar  aa  milita^  eageneiea  and  the  De^ 
fenae  of  the  Realm  Act  pnmit,  with  a  eompletenesa  which 


leaves  nothing  to  be  deeired.  The  tbeonr  •(  fliglit  ii  aouewhat 
confused  by  the  attempt  to  rdate  it  to  fondamentat  dynaaiical 


principles,  involving  a  discussion  of  the  air-flow  about 
the  downward  momentum  imparted  to  the  air,  etc. 

A  particularly  commendable  feature  in  a  book  of  thia  type 
ia  that  it  has  been  written  with  a  miaimum  of  formulsB. 
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Aircraft  Bombs* 

By  Justin  Lauvergne 


The  missiles  which  were  dropped  from  aircraft  in  the  e«r)y 
|wrt  of  the  Qrcut  War  were,  tur  the  grcat«r  part,  bombti  atul 
irenades  of  obsolete  types  which  liad  been  I'urmcrly  employeU 
10  dcM  warfare.  Their  aetiui  was  rather  uncertain  ana  tbcir 
Mwipiilation  waa  often  initght  vith  coaaideFabie  danger. 

A  abort  time  bafova  tlie  war  bniika  oat,  tfa«  Viekers  Works 
«f  EoB^and  had,  faoirever,  patented  two  tjqpea  of  aiforaft  bomba 
wbtdi  were  pmvidM  with  •  aafMy  device  that  pramtad  tbair 


as  the  latter  strikes  its  objective  the  spring  i»  ri>leu$ed  and 
ilrivea  the  needle  into  the  nereuanon  cap  of  the  thing  charge, 
wliich  in  its  turn  acts  on  the  c.xploHive  charge.  Tlic  lieight  at 
which  the  bomb  is  made  to  explode  over  a  target  ih,  coom^ 

auenlly,  determined  by  the  length  of  the  pilot  cord,  and  can 
ina  be  adjusted  at  wiu. 

Ill  another  type,  the  awn  of  the  pilot  is  composed  of  a  car- 
tridge with  its  peKiwioD  fnae  and  capt  and  a  fnsc  takes  the 


The  KttNKr.EB  Bomb 

a.  Revolving  Viini';  b,  llmij 
Plw^' ;  r.  Tlireadod  iH'toDator 
Socket ;  4,  »«t  &rrcw  ;  r,  Bodj 
of  tli«  Detonator;  g,  Bodjr  of 
the  Bijmb. 

premature  or  accidental  explosion.  Tlic  ilpstruetive  effect  of 
these  bombs  also  greatly  exceeded  tiiat  obtained  with  old-type 
miesilcs. 

In  the  first  type  Vii  kcr^  bomb,  the  firing  charge  i->  held  re- 
mote fro:ii  tlir  i  \|il<)^iM.-  charge  until  after  thi'  liiuiu  hinjr.  an<l 
means  are  i\ iili-d  to  cause  the  bomb  to  expldiir'  at  a  pre- 
viutisly  rJetcvniiKcii  iluslaiii-r  rrcin  thr  lti 'Ui d  o'-  the  target. 
For  liie  iatter  purpose,  the  bomb  is  lictcd  with  a  '"pilot"  con- 
eiiiting  of  a  metallic  masii,  which  is  HUBi>ende4l  from  the  body 
of  tlie  bo?nb  by  a  chain  or  a  wire;  the  tension  nf  this  julot  cord 
is  increased  by  a  parachute,  whii-h  slows  dowti  llie  bomb's  ver- 
tical speed.  The  pilot  cord  is  wound  around  n  druiu.  whicli 
to  connected  with  an  aerial  propeller,  tlu-  Inttor  In-in^  set  in 
motion  through  the  tension  of  the  ccird.  Wlicn  ti  e  cotd  in 
entirely  unwound,  the  spring^  of  the  (KTi  ussiun  needle  is.  iliere- 
fore,  held  in  plaee  oafy  by  the  weight  ot°  the  pilot,  so  that  as 


Vk  Ki  Hs  I'lKrr  KoMUs 
I--|g.   I       III.'   r-.n.  I   -  n-i  :t,  ALr|i|iiUi'  lUxif.     Jig.  li. — 

l.ont!ltudluiil  .sxtiuii  or  Ihi-  Botiy  ot  ihe  Konili.     KIk.  ^5.  i*)'!'' 

Cit'vutiitii  iif  a  r4>niij>slblt-  .MtMlrl  or  fUnt  liomli.  ttK.  -t.-'LoOKitiiclliinl 
I'roiiH  .SccHou  o(  a  Colluprllile  I'ilot.  Fis  5. — IrfmgTtudlnnl  Crosi!  S<'.' 
lion  of  tti<'  ISdtlv  or  l\w  ltuiut>.  nllli  C»llup!iSI>lu  EliniriitH  «'iimpre»Mil. 

FIks.  1.  2.-  0.  firing  Charsc:  o,,  11  lot :  tit,  Tnll  I'lco? :  a,.  Hbcll  of 
Ike  Itniiib  ;  6.  l«>ckluK  Spliidic ;  t>,,  Alrplnitv  lloily  ;  b,,  Klliliog  Bod: 
bb  Byr:  c;  liclmw  l><v<.-r:  e,.  I'triwc  Ptn :  Ct,  Sprliif  Loaded  Hanunvr; 
Ob  apHnic:  e,,  Htop  i  d,.  Tutiular  FwlBC  FiB  Guide ;  thb  MM  of  Pilot 
Rod:  d.  Perciimiun  Oif :  rfa,  Biplaalv«  Chars*:  dt,  SnblUilnr  Pins; 
dr..  PuacbUli'  C'lrfl"!. 

^^^W^.  ^,4.  r,     u,,  I  I!  it  Hod;  a,,  Loogitiidinal  Cro*»  Sovtlon  of  Col- 
tupedble  Bod,  Us.  t>priiis  Loaded  Claws;  b,  8pltiul<' :        Tirliuc  I'lii : 
«K,  SlieU  «t  tbe  Bonb:  a,  Flrinc  Ctaw;  4t,  Forward  Bud  of  Intae 
4t,  BxphMltre  Cliaxie. 


riUT  BoaiB  WIXH 
PAaACRtTTK 


I.  H.nIj-  or  t1>f>  T!"ril>: 
I'arni  hiit'' :  >',  I'lliit  ("jil  iP 
ItuU;  U,  PusiliuD  of  tliP  Sprtng 
Which  la  TvoidoBWI  bv  tit* 
Pilot ;  F.  Pilot. 


place  of  the  cord.  On  striking  the  target,  the  cartridge  sets 
fire  to  the  fuse,  and  this,  in  its  turn,  set.s  fire  t^t  the  detonating 
cha!i;< .  Tin-  hitter  object  <  ;\ii  nl-i-  ln'  nitaun  il  by  passing  an 
electric  current  through  the  pilot,  the  current  being  I'urnislied 
by  aeeumnlators  boosed  in  the  bomb.  The  pikt  eoid  ia  formed 

-A, 


ri6 


Head  :  / 
ey«li|on  t'jip 


lllK  Jvl  M»1KI!   1  tK  lo.V  A  roit 
BofoiT  tlic  Itolinfc,    lie  - — Aftir  the  IC'l-a""'. 
Cap  Holder;  o.  Firiiij!  I'ln  ;  AA,.  Spriiip«  ;  i.  I'lnn  ;  ),  I'cr 
1-.  iJriMivc.  mw,,  outi-r  f-|rliis:^:  nifi.   Inner  .'<|trtii|e«. 
i>  lii-id^r  After  the  oui4>r  K|»rltiKs  Are  I'&loirkMl 


•  Abstiact  from  Bofmee  tt  Ut  Ttt. 


Two  .MoiiKi.s  or  TitK  MArm  NitAcii  Hoxin 

ri;:.  I.     /.  Iti'\  <ih  lli^;  Viilli' ;  S  3.  'I'l.rv.nl.'il  >!Mir  t;       l!vti'n-<ion  IIikI  ; 
.  .»iiiti  lv  (.'iitlii.  nii  ;  r..  Spiral  Snrlnt! :  7,  IVrrii«itloei  lluiumrr,  C.  Tert-US- 
»|i.n   Siirliit: :   f,   I'lrrUH-loU   (up;  10.    r.rn!>^i>>ti    \.i<ll,' ;    ir,  FlriOS 
I  liiirci- ;  t4.  K\i.l  i-iiv-  <'lu<rB<-;  13  li.  Mi^  i.-. 

I  Ik.  -  -  "  '1.  .~*l<  <  i-i  :  7,  fi  rctHslon  llnitiiiter;  ^.  sitrtv  Xprinxt 
IVrruxstoii  i        Hi.  l  i  rni«flon  I'in ;  I/,  Tiring  C'liJirt<-;  /.  ItrmMng 
Vaae:  t.  Hcvoivitiu  simri:  <.  rin:  $.  ^rctr  «T«tij;'~..« ;  i,.  sprinu:  n, 

liOCk  Kut;  i7.  llobili  bbalt:  id,  ^uMc  Screw:  1»,  Sircw  :  il,  Spriiuc; 
?i.  Cap. 
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January  I,  1911  | 


of  two  voiiductiug  wirts,  tlie  in&ss  of  the  pilot  closing  the  cur- 
pent  on  fonlact  with  the  ground.  The  charge  is  set  on  fire 
either  hy  a  spark  or  by  an  electro-maguct  aitiinting  the  per- 
cussion needle. 

In  anotiier  type  of  bomb,  also  manufactured  by  Vickers,  tlie 

pilot  consists  of  a  rod,  which  is 
j-arriwi  through  the  IhmIv  of  tl»c 
lK>n)b  in  the  longitudinal  axis;  a 
tail  pic*-!'  curries  in  the  rear  the 
tiring  charge  and  stabilizing  fins. 
The  rod  rests  in  a  suilalile  guide, 
which  is  loekwl  when  the  bomb 
is  inactive,  hut  through  which  it 
is  permitted  to  slide  when  the 
l<M-k  is  removed.  The  tiring 
charge  is  thus  kept  far  apart 
from  the  explosive  charg«',  so 
that  even  an  accidental  discharge 
of  the  tiring  charge  is  not  likely 
to  endanger  the  lives  of  the  crew. 

The  bomb  is  su.spended  under- 
neath the  airplane  in  a  horixoii- 
tul  position,  liy  o|>erating  the 
lever  which  releases  the  bomb 
the  safety  hM-k  is  automatically 
removed  and,  as  the  l>onib  grnd- 
uiilly  assumes  a  vertical  position, 
the  pilot  rod  slides  forward,  and 
carri-s  the  tiring  charge  into  the 
center  of  the  explosive  change. 
A  spring-loaded  percussion 
needle  then  slides  into  a  suitable 
aperture  provided  for  in  the  tail 
piece  of  the  bomb  and  is  ready 
for  action.  When  the  pilot  rod 
hits  the  ground,  the  impact 
makes  it  slide  bark  in  its  guide; 
the  Hring  charge  is  thus  brought  in  contact  with  the  needle  and 
the  explosion  follows.  To  insure  the  free  fall  of  the  pilot  rod 
when  the  bomb  is  released,  the  prog^rcss  of  the  bomb  is  retarded 
by  a  parachute,  while  its  course  is  steadied  by  stabili/.ing  fins 
providtnl  on  the  tail  piece.  In  some  models  the  pilot  rod  is  com- 
posed of  a  number  of  telescoping  tubes,  which  develop  their 
whole  length  under  the  gravitational  spee<l.    The  telescoping 


TlIK  I'l  TsrlllJl  UOMB 

I,  Iliuly  of  the  »oii!>> :  i.  Stn- 
hlllzlDK  I'ln :  .1.  Kiploslvc 
Cluirgi-:  4.  KlrlDK  ('burse;  J. 
Percussion  llammrr:  e.  t'uw 
Cbaoiu'lii ;  T,  Klrlns  Capi ;  K, 
Prictlon  tieaO:  y,  Hprlntc;  W, 
Plug;  a.  Saf.'t.v  .''iilnillo;  a, 
BalF  UearlDgs. 


FIG.  2 

Tin:  Bergerv-Debocle 

I'le.  1.  —  L/<jrmltatlUiol 
c'roin  Section,  Flit.  2.- ■ 
TransviTiK'  Crons  Sec- 
tion. 

A.  t'niilni::  ci.  Ilcail 
lli'fe :  a,.  Tap''r<'<l  I'af 
of  t'liKlne :  a,.  Collar : 
<■]«,  Firing  Cliaricc :  II, 
Hollow  ('yllnder :  o,  I*ro- 
livllle  INirts ;  o,.  rn> 
mIIIm;  Ii,,  I'rojcctllf 
l(i>(alDluf|;  Sleeve;  <»i, 
I'atclK'H;  b,,  PIuk;  ti,, 
Firing  I'ln  ;  >>•.  Tuhc ;  It;. 
I'lirt*;  f.  I)<-ioitnror :  r. 
l>i<(iiiintor  Ouldo;  r,,  Hr 
InK  Clip;  0..  Firing  I'lu 
SliiliiiK  lu  'i'ntw  r, .-  1  . 
S|irltiL'  :  r,„.  Ilrllil  i)f  It<Ml  ; 
f>.  Shi-ll  l>riivlilml  wirli 
IN.rtH  </;  H.  Stnblllrins 
I'inn  Ill-Ill  In  t'ii^«itlon  liy 
Xm    r;    f;.  liOnni'liliiif 
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elements  are  held  in  place,  after  they  have  reached  their  full 
development,  by  suitable  block-devices. 

Ill  the  Kiiiikler  l>i>iiib  the  safety  device  is  based  on  the  action 
of  the  centrifugal  forces  develo|>ed  during  the  fall  of  the  bomb. 
For  this  purjMJsc  the  bomb  is  provided,  at  the  rear,  with  an 


aerial  propeller  which  imparts  to  the  bomb  a  rotarj-  motion. 
The  firing  charge  is  lodged  in  the  head  of  the  bomb,  in  a  de- 
tonator, where  it  is  held  apart  from  the  needle  by  means  of 
two  spring-loaded  masses.  As  soon  as  the  centrifugal  force 
acquires  a  certain  magnitude,  the  masses  will  overcome  the 
force  of  the  springs  and  move  toward  the  periphery  of  the 
bomb,  thus  freeing  the  firing  elmrgc  which  is  then  held  in  place 
only  by  two  clamps.  On  striking  the  ground  the  clanaj>s  will 
give  way  and  drive  the  firing  clmrge  into  the  percussion  neeille. 

The  bomb  patented  bj'  Richard  Machenbach  and  the  Carbunit 
SprengstolT  A.G.  of  Germany  is  a  missile  fitted  with  rotating 
fins,  which  answer  the  double  purpose  of  stabiliung  ita  path 
and  of  unlocking  the  firing  mechanism  only  after  the  b<^mb 
Ims  travelled  a  certain  distance,  thus  insuring  the  safety  of  its 
mnnipulants.  Although  this  is  no  novel  principle,  the  patentee* 
claim  for  their  bomb  a  greater  simplicity  and  a  more  efficient 
control  than  hitherto  attained.  The  firing  mechanism  is  pro- 
vided with  a  further  safety  device  in  so  far  as  the  aerial  propiel- 
ler  which  unlocks  the  firing  pin  is  allowed  to  rotate  only  after 
a  given  time  has  elapsed  from  the  moment  the  bomb  is  re- 
leased. The  working  of  this  bomb,  two  types  of  which  are 
shown,  are  obvious  from  the  accompanying  diagrams. 

In  the  Putscher  bomb  the  firing  mechanism  is  actuated,  like 
in  the  foregoing  types,  by  direct  impact.  The  fuse  is  set  on  fire 
by  means  of  friction  firing  caps  and  the  spring  of  the  firing 
pin  is  blocked  by  a  safety  spindle,  which  must  be  removed 
before  the  relejise  of  the  bomb. 

The  Bcrgery-Deroclc  bomb,  which  has  been  described  in 
Schms  unil  Waffe,  is  of  the  relxmnding  type.  This  bomb  con- 
sists of  an  external  casing  which  is  closed  on  its  lower  end 
and  houses  the  body  nf  the  bomb  proper.  On  striking  the 
gn)uiid  I  he  case,  which  carries  the  firing  charge,  acts  bke  s 
mortar  and  imparts  to  the  bomb  proper  a  force  opposite  to 
that  of  its  trajectory,  causing  it  to  rebound  upon  striking  the 
target.  The  external  ami  intenial  portions  of  the  bomb  are 
kept  in  their  relative  position,  up  to  the  moment  the  impart 
occurs,  by  suitable  catches.  When  the  outer  case  strikes  the 
ground  its  motion  is  annulled,  but  the  bomb  proper,  having  * 
considerable  inertia,  will  tend  to  continue  on  its  path.  The 
force  thus  generated  unlocks  the  catches  and  drives  the  bomb 
with  its  firing  pin  against  the  detonating  charge  contained  is 
the  outer  case,  which  then  shoots  out  the  bomb  proper  like  a 
projectile  is  fired  from  a  gnn. 

A  New  Method  of  Plotting  Wing  Characteri«tic« 

E.  P.  Warner  sugeesta  the  plotting  of  L/D  against  J^'^^ 

and  this  is  done  for  several  sections  in  diagram.  This  is 
really  the  eouivalent  of  plotting  against  the  speed  range  ratio, 
aince  K,Ar  is  always  constant,  and  the  speed  of  flight  for 
any  given  value  of  K,  is  equal  to  the  speed  corrcaponding  tit 
the  maximum  value  of  Kf  (or,  in  general,  the  minimum  apetd 
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of  the  m.achine)  multiplied  by  the  square  root  of  the  ratio  of 
the  two  lift  coefficients  under  consideration,  and  it  ia,  there- 
fore, possible  if  a  given  landing  speed  is  required  and  a 
known  maximum  to  read  directly  the  L/U  obtainable  at  tb« 
maximum  speed  with  a  number  of  different  sections,  witboct 
any  further  efTort  than  that  required  to  find  the  ratio  of  Utt 
gpeeds  in  question. 

The  chart  has  not  been  carried  out  for  valuea  less  than  lA 
Ruch  an  extension  would  only  prove  deceptive,  aa  th< 
minimum  speed  for  a  machine  flying  very  nearly  "  tangent " 
ia  detemiiueil,  not  by  the  maximum  value  of  K„  but  by  tb« 
second  intersection  of  the  power  required "  and  "  power 
available  "  cun'ea. 


J  Google 


The  Lanzius  Speed  Scout 


The  Lsnzius  speed  s4-ont  is,  unlike  tnoiil  pri^si-nt  day 
airplanes,  a  machine  iu  which  the  incidciir*'  of  the  wiuf^s 
may  Uv  nltcrvd  in  liight  nt  the  will  of  the  pilot. 

Such  an  idoA  is  not  wholly  new.  Aeronautical  investigators 
have  predicted  tor  years  such  a  poaubility.  Indeed,  Captain 
Duchf-ne  in  his  celfbratod  work,  "  The  Mechanics  uf  the  Air- 
plane," dwelt  with  considerahlc  force  on  this  subject,  and 
pruphcsicd  the  adoption  uf  tlic  principle  of  variable  incidence 
in  future  machines,  to  reduce  or  augment  the  dnig  which 
would  give  tiie  pilot  opjtortuulty  to  dii«k  or  itioreaso  his 
spe<xL  He  pointHl  out  tiiat  eJcisLirag  (lilllcullies  "  may  Ik* 
eveutually  overcome  by  the  inwntiou  of  the  variable  surface 
marJiine,  wlueh  wxtold  permit  a  high  speed  to  be  maintained 


2 —  I'lanes  pivoted  in  frame  capable  of  being  operated  by 
pilot  from  0  to  15  tieg. 

3 —  Ailerons  pivoted  on  plane  tips  under  the  angle  of  about 
15  deg.,  movable  in  opposite  directions  tnmsverse  to  the 
planes. 

4 —  A  distinctive  system  of  lateral  contnil. 

The  machine  is  entirely  built  of  steel,  except  for  the  wing 
rram«>s.  No  wiring  is  used  in  the  coiislruction  of  the  body, 
nil  nu'iulwrs  being  joined  by  riveting.  The  <-untilever 
fnunc  IK  built  up  of  MnMimlined  tubing  un<l  the  wings  are 
pivoted  on  this  frame  at  the  will  of  the  pilot  by  means  of  a 
tl.xed  worm-gear. 

The  wings  are  built  up  in  the  usual  way  of  wooden  frames 
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The  Front  Sectiox 


iti  mirmal  flight  wbilf  starling  iiiid  lunrling  could  be  accom- 
plisbnl  nt  slow  gpct'd." 

A  nincliine  ba.seil  on  this  principle  wiis  pnnhii-cd  in  VM'2 
by  I'aul  Schmitt,  a  HuKsiun  engineer  living  in  l''r:inrc.  and 
fully  provetl  ilie  «'orre<'t ness  of  the  tht'ory  of  variable  inci- 
dence. Thix  machine  broke  ut  the  time  several  world's  records 
lor  flights  with  live  and  more  pas.sengeis.  (A  description 
of  the  Paul  Schmiti  airjilnne  appeareil  in  the  Oct.  1,  1017 
is.sue  of  Avi.\Tiox  .\xn  AEfWN.vUTir.ti,  KNGi\EKni.\G.} 

(i«'orge  I>niixius,  a  Hollander,  who  was  working  on  this  very 
thi'ory  at  tiuil  lime  and  bnill  nio<lels  of  the  same  as  early  as 
1911,  cuiitiiiunliy  improved  his  ilcKi<;iis  until  during  the  early 
pari  of  1917  he  coustru,-t«-<l  a  machine  incorporaiing  these 
J'eatures,  which  was  successfully  dcnionstrutcil  in  flight. 

'JTm!  outstanding  feoturca  of  this  machine  an*: — 

1 — A  cantilever  frnnu-,  rigidly  eon.stnicled  to  support  the 
planes. 


and  ur;>  covered  with  fabric.  The  drift  wires  do  no)  run, 
as  hen'witli  shown,  to  the  nulialor  frame  but  are  fastened  to 
the  upper  lonjrei  s  of  the  Ixnly.  The  skeleton  of  the  ma- 
chine, as  illuslrah'il,  weighs  complete  3S0  lb. 

The  under  carria;:e  is  built  up  of  streanilincil  V-struts  and  is 
e»|uip|icd  with  resilient  Ackerman  whwis,  which  obviate  the 
noi'ssity  for  special  shock  alworbers.  The  eonlrxjl  is  of  the 
slick  type. 

The  charucteristics  of  the  Lan/ius  Speed  Scout,  as  ftir- 
ni.slied  by  the  manufacturer,  are  the  following: 

Sp.Tn,  upiM-T  i>liia<-   20  ft 

.*'iittu.  lower  |ilnnp   24  ft' 

«  'niiril,  ii|i|MT  niaiip   4  f |' 

Clinril.  K>»er  plaav   :i  ft  n  In 

nv.rall  litiKih    o4  ,f 

overall  b.'igbt    "8  ft.  Bin. 

Wc  Bllt.  cmnty   „, 

Wdicbt,  londiil   isnoih 

Knetuf.  Stiirlrrant  ',  I'lti  h  ii 

ilik-h    Hdinp.h. 

I/..W  Kiwid.    40m  p.h.  . 

Fuel  capttrlly   4  hrai 
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ISSirn  NOVEMBRR  20.  1«I7 

1.246,030— To  CIcnn  H.  e'urlls».  Biifrnln,  N.  Y.,  niwliliinr  to  Curltaa 

Arroplnnp  Ic  5li>lur  rurp.    l.aij<IUiir  iii'ar  f»r  alrrrafl. 
1.24«.<i.l — To  .VcNon  W.  Dnilciti,  KuOTulo.  .N.  V..  aj^HlKiior  to  Curtiss 

AiTiJplaoe  4  Motor  ("i>r|i.    Stfam  lltH'd  j<lin<li  nliscirlirr. 
1,240. 022    To  .VH«on  \V.  Dalton,  IttifTiilo,  N.  V.,  aMlKnur  to  ('urllsi 

Arroplani-  h  Motor  Cor)'-    .MrplsiH'  iiuilor  nupporl. 
1,24«.02M — To  r'hnrlin  H.  Klrkhiim,  lliirrnln.  .V.  V.,  b»sIbi«t  to  Curtlx* 

Ai-mplnni-  &  .VIolor  Corp.    A<Tlnl  pro|>i>ller  faalcnlni;. 
1JS40.024 — To  Henry  KliN-kl.T.  liulTalo,  N.  V.,  asnlgnur  tu  rurtl»»  Arro- 

iilnue  &  .Motor  Corn.    .Xlrj'lani'  furiillurr'. 
1.24fl,02.1— Ti)  Henry  KlLMkl.  r,  Buffalo.  .N.  V.,  axKlKDor  to  Curtis*  Arro- 

plaop  ft  Motor  Corii.    Dual  liiierlorkliiif  control. 
1.240^020 — To  Henrv  Kleckler.  IlutTnl.i.  N.  Y.,  B-J<li:nur  to  Curliw  .\rri>. 

plnnc  &  Motor  Curp.    Tall  xkUI  ellp. 
1,248.027 — To  llcnrjr  Klecklpr,  Huiralo,  N.  Y..  aavlKnor  to  Curtlsi  Aero- 
plane &  Motor  Corp.    Airplane  control  surface. 


.240.O2S- 
platie 
.24H..HTI 
.247.412- 


1.24n.23S— 
a»  iru 
1.246.311-  - 


l.l!4S.,-|4.-,- 


-To  Hi-urjr  Klerkler.  Buffalo,  N.  Y..  nUKlcnor  lo  CurdMi  Aero- 
&  Motor  Corp.    Atrpluui-  wing  lilnRe. 

-To  Kvfrar<l  Klibnnl  Calthrop.  London.  Eng.  I>anirbulc 
-To  S<ljuuu  Ijikv.  Mllford.  Conn.    KlylDg  maehtnr. 

I-SSI  KD  NOVK.MBEU  13.  I!tl7 

ConviTne.  FriKno.  Cal..  afwlgnor  to  hlmwlf 


,24I»..".!i:t  - 
,24!>.S21>— 
mariui' 
25n.i»:t3  — 


To  Nenrlon  H  .     .„  

''"'""""Ing  device  for  flying  tual  iilTi'iV'aii'ii  ibe'l'llTr 
■To  Arthur  Tliuotby  0'l*ary.  Bunr,  Mont.  Airplane. 

ISSUED  DiCCEMBBK  4.  11)17. 
To  lliins  J.  M.  KasmuHM-n.  Chicago.  111.  .\lrplanp. 

|SSI.EI>  nECEMHEIt  11,  11117. 
To  Frank  A.  Itullington,  rorilnnd.  Ore. 
•To  Kraiik  J.   Rcyoolibi,  Ilnntoal,  III. 
nanirhute. 

To  Hoy  U.  S4rogsii,  Eugcno.  Ore.  Alrplaiw. 


-Virpinn*. 
.^iafety  navlgnble 


759 


Google 


International  Aircraft  Standards 


Douglas  Fir 

r.KOLo.v  1.  All  L>i>UKtua  tlr  llnil  cr  uwhI 
In  the  |ir<.i*liK'(loii  of  this  uulcrliil  »<liall 
have  growu  iu  iUl>  uortb  Pacllie  wtmi 
Umber  nglon  of  westarn  Oregon  and 

Washington   ami    nimr-by    rcglona  of 

nrllish  Culiiml.la. 

TlMBUt — Tln>  tr»fH  usf<|  ill  ttii-  pro- 
diu'tioii  of  tliiN  himticr  nIi.-iII  Ih>  |irt-ri>ml>ly 
ot  tho  "  yuuug  yellow  Hr  "  type  and  shall 
In"  in  a  licMlthy  i'on<litii)n  at  ilif  liiiie  of 
fflllnu.  I'.rasliy  luiiilier  cIim r:i.  I im  isi ic  (if 
old.  overni:!  riiri',  nr  «lf'<-;i(1riit  vi-lbiw  Hr 
trwB  will  iM>t  ln'  !ii  i'.-|itfii, 

Im.s — 3.    'I'lie  loRs  from  wlili  li  tlu-  in:i 
terlul   Is  produced  sball  be  preffml  !> 
"  butt "  lofta,  and  In  oo  cue  ahall  "  top  " 
locB  be  ufled. 

Gkaih — I.  All  grain  riiall  be  atralKht ; 
that  Ik.  tin-  angle  of  dcvliitloii  from  a  lltu- 
luiralU'i  Willi  the  itlKi'S  shall  not  i:'\c<t'.| 
1  in  .'iO  on  surfaces  with  dlagonnl 

grain  and  1  In  20  (1 :20)  with  spiral  grain. 
S'o'  K  4  III  tind  Ulicker  may  he  flat  graiii 
and  St. H  k  i  «a  th«B  4  In.  tblift  flhall  be 

V<Tti<  lil  ltmIm. 

Tk\h  m  'i.  in)  The  wood  shall  \tc 
fttroiiK.  tonsil,  anil  t-histlo.  ItniMhy  pIe<i'M 
will  not  be  accpplwl. 

(ft)  Ttae  rate  of  growtb  of  any  i>iwe 
riiall  not  be  len  ttiea  80  mnoml  ring*  to 
each  8  in.  (T8.2  mm.)  when  meaiarad  tn 
a  rndliil  direction  on  either  end  wrtlou 
throiiKh  the  some  of  iimxinnim  Krowth. 
Flirt herinora,  no  atni^e  In.  (26.4  ma.) 
shall  have  !«■  tbas  8  anooal  growtb 

rlnRs. 

Kniits  ami  Bi;bi_s — li.  ( ri )  Not  Ufm 
than  l*<»  |nr  wnt  of  the  total  footage  of 
each  Hhlpnient  shall  free  from  km.ts  of 
all  kluda,  aud  from  burly,  curly.  Kuarly, 
and  Irregular  grain,  on  all  (our  tides  of 
each  piece.  ' 

(b)  In  the  pieces  oonqnlalng  ttie  bal- 
ance of  the  flhipment  (10  per  cent  or  Icm) 
IcnotA  and  hurls  or  similar  Irregularities 
of  grnin  and  other  defects  will  lie  allowed. 
proviile<l  that  the  liuyer  in  aide  to  ohtalii 
cuttings  from  each  pleee  whi<  li  an'  i  litir. 
sound,  stnili;l(t  jrrnliied.  luiil  not  lis-s  lliiui 
5  in.  (127  mni.t  wU\<'  ami  li!  ft.  (4.ss  m.  > 
long.  Not  more  than  2*1  iht  lenl  of  the 
total  volume  of  each  piece  shall  be  dla- 
cardcd  iu  savvhiK  out  cuttings. 

PncK  BMXsn— T.  (•)  Oae  vtch  anun 

or  pocket  not  to  exceed  2  to.  (80.8  mm.) 
long  or  its  cfniTalent  in  tnliior  pocketK 
(prot  liled  tlM^  arc  not  In  the  name  an- 
nual ring)  will  be  allowed  In  either  or  both 
faofs  of  each  picii-  1'i  to  :u  ft,  i4  sv  to 
0.4,">  111  I  long  ami  two  sinli  (lockcts  or 
th<-lr  .-<|iiiv!{li'iil  ill  either  or  Iwlli  f:o 
of  e:i,ii  |. r52  to  (0  ft.  (9.75  to  12.10 
iu.>  loin;.  I';--. .  V  slii  t  i<-r  than  It;  ft.  (4.ns 
ni,  I  and  jileres  iiarriuvcr  than  i>  in.  (iri2.4 
nun.)  Rhall  be  frwj  from  pitch  imckets. 

(ti)  I'ieeea  having  pitch  fiockets  too 
lane  or  too  numerous  to  be  alktwed  as 
demted  in  pa ni graph  7  (a)  will  be  In- 
spected in  the  same  manner  aH  for  knots 
and  bnrls  ns  siiedlled  In  paraerajih  t;  i  /i  i. 

S,\r— S.  Bright  sjtp  will  l  e  allowed  in 
niiv  pirir.  provided  it  does  not  i'\tend 
more  tl..i:i  one-fonrth  the  width  of  tiu> 
pic-  r  I  r  II;.-  third  It.si  leiictli. 

Itor  AM)  ."siitKr — ft.  .Ml  plix-es  f-!inl!  he 
fre»'  from  roi.  sliiilii'.  doti-,  Tal  heart. 
puri>le  heart,  and  all  otlier  form*  of 
decay. 

Tool  Marks  akd  Otheb  Defkcts — 10. 
Fteeas  mrnt  he  ffeee  from  picaroon  holes, 
lM«k  marks,  and  other  defiecta  caused  by 
handllng-toolB.  and  equipment. 

Wavb— 11.   Wane  will  be  allowed  on 


(Continued  from  last  if  sue) 

occii»«ioiial  pieces,  but  in  no  ca^-  shall  It 
exceed  either  one-fourth  the  thlcfcnesn, 
one~clghth  the  width.  Ot  OOe^lZth  the 
lcii',:tli  f»f  the  i»ie>i-, 

lUMi  .sMoNi  11'.  rLrcc'Utiigcs  of  vari- 
ous UiirkiKf*.>*es.  rtidllis.  and  Inigtlis,  aud 
till-  rcHiK'ctive  iHTcenl.iges  of  flat  and 
vi-rtical  grain  Ntuck  to  lie  MiippUul  are 
snhject  to  special  arrangeuient  between 
iturctaaser  and  contractor  at  the  time 
prices  are  fixed. 

TouaAWcn— 18.  («)  Vfalchneas  may 
Ite  MMiit  not  to  exce<>d  one-eighth  In. 
iS.IS  mm.)  on  occasional  pieccM  If  more 
than  one-eighth  Inch  (3.18  mm.)  sciint 
they  will  be  accepti'.l  :u  contractor's  op- 
tion and  tallied  In  the  next  Inch  class 
I. clow. 

(((I  Widths  may  I  s.  ;ii]i  not  to  ex- 
ceed one-fonrth  Inch  (i  *  on  occa- 
sional i>le<i's.  If  RCniit  iiion-  tliaii  oiio- 
foiirth  inch  (<>.35  mm.)  tliey  will  1*  ac- 
cepted at  contractor's  option  and  tulUed 
In  tho  next  iiuh  class  l.clow. 

(c>  I.ei  glhs  may  be  scsmt  not  to  ex- 
<-e(.il  2  In.  (.V».s  mm,  )  on  occasional  plcocs. 
if  iK-niit  more  than  2  in.  (60.8  mm.)  they 
Will  be  accepted  at  coDtractof  •  option  and 
tallied  In  the  next       daas  betow. 

T/>ADi?(a— 14.  flhipment  le  to  be  leeded 
aiMl  covered  In  the  manner  presttlbcd  by 
the  purchaser. 


test  R{*«'imen  for  the  ten.«iile  lc«t  «hall  I*- 
.'hoM  ii  from  every  4(iO  ft  (121.!*  ui.  i  of 
flll.iiig  Mild  out-  test  sn[«'<iuiei!  for  ttic 
cnisliiiig  test  from  every  ItXJ  ft.  (30.5  m.  i 
of  tubing. 

The  siieclmens  for  the  crushing  tests 
Khali  have  a  length  of  L6  dmse  the 
diameter  of  the  tube. 

Whenever  passible  the  edectbrn  eC  test 
qiedmuis  ^11  be  made  by  heeta. 

DiHunom  am  Touaascis— S,  (a) 
The  foltowtng  toMtancM  will  be  alloiieA 
on  the  oatside  diameter  et  tube*: 

TutMs  uaU«r  l.S  ta,  MA  WB.)  dtsawtsr,  at 

otoos  in.  (O.0S  smkh 
Tubes  over  Ls  im.  (M.1  mm.}  fflasMtst.  * 

O.00B  in.  (0.18  mnk). 

The  mantifacttirer  and  purchaser  shall 
agree  upon  tolerances  for  couliasant  or 
telescopiliig  tnboK 

(ft)  The  rarlatlon  In  wall  thictaem 

may  \k>  +  10  per  cent  of  the  dimension 

•■(.IN  i(ii-U. 

<r)  In  no  part  of  any  tube  shall  the 
departure  from  Btnlghtneaa  exceed  I  la 

too 

I>l-iIVKHV.    I'a.  i:i-i.  .     \M.    SiTIPPlJCO — 9. 

All  tnl  es  shall  be  well  oiled  and  delivered 
in  i>oxes  not  esceadiag  810  lb.  (100  ki^) 

ttroNH  weight. 


Rrnnzf 


SSaSpectfiaaUms  for  MiU  Cmhm  Stt*l 

Tubes 


SN3 — Sp*rififation4i    fnr  Phntphnr 
('ailinft%  for  Henriut:' 
0>y\  \!\A^ — 1.  The  general  s|Kiiitic:il i.iii?. 
l<il    ^li  ill   form.  :iicording  to  tlieir  :ip 
plicuiillltj,  a  |iart  of  these  apedflcatlons. 

Gexi:rai-  1.   The  general  specili.iitionH  *^'"''Z^„Sft!JK^'*5*  * 

un.  shall  form,  atx-ordlog  to  their  ai>  Uneri  m  babbitted  beariBW.  _ 

piicaiiiiiiy.  a  part  of  those  sped  flea  tlone.  «at«ui..j*  lliediemfcel  eompOBltkn 

I'sE.— 2.  These  tnbee  ai«  soluble  Ittr  "Iwll  he  ae  feltowa: 

all  perls  not  heavily  straased,  such  as  Pmttuu 

trailinK  edges  and  elerators.  roi>i>«  TMHMnxa 

M.m  BiAi,^?.  The  I.  A.  &  B.  standard  Jta^   9,00-1 1« 

ateel  .No.  KKM  shall  be  used.  The  com-  {npho™.,.....:::;:::  ;; ami"* 

postrjiin  is  as  follows:  Tola!  imimritiM.  maiiiimm   ..  n?.' 

CartK.u                                        o.i.vo.2.'>  MANiKAcTTUiiE. — 4.    (fl)   The  material 

Miineaii.i.r  -    v; -   ill?r  fball  1*  made  from  lake  or  electrolytic 

8..ipT.ir  maiTmum    .  [ I  [ '.l :[  ['.l   Zo  "'Piwr  Conforming  to  the  I.  A.  S.  B.  speci- 

.\I  ^M  1  A,  1  .  in:  -i.    The  tubes  are  to  be  fl«ltIOO  2N2  BSd  from  pig  tH  at  least  » 

of  ;lii>  1  old-drawn.  M-awiCKs  tyjie  and  arc  per  cent  porfe 

to  )>o  furnished  annealed.  (h)  Ke  MCgp  ehaa  be  OMd  OHMr  Ibsa 

Any  lube  may  be  rejected  at  any  time  that  prodlMSd  la  tlw  muuifMtiirerif  ow« 

because  of  Ininleas  defects  9t  UvAtM  In  pisata  and  arhldi  ta  of  tbe  eame  comport 

the  ateel  which  are  revealed  by  manvAie-  tlon  aa  the  material  spedded. 

turlng  operations,    notwlthstnndlng   the  WoBKMAifSHiP  and  KtKisn.  —  !j.  Cast 

fact  th'it  it  has  previously  imsswl  inspec-  bigs  slmll  be  homogen<>ous  and  free  from 

tlon.    Such  rejected  mnte'rlfil  shall  be  re-  shrinkage  cra(*s.  siHiney  siiots.  titowhol,* 

turiiwl  to  the  luuiiiifactdr.T  at  the  latter's  "»nd  foreign  matin      Castinirs  in  wlilrli 

exjK'iw.    Tfds  ilniisi'  slmll  not  aiiply  to  d.-focls  are  reveal. a  l.;.  machining  oi>eni' 

mat.  rials  l';il.ri<Mlc.i  after                 '  --''"'^  1''  n';il.i.       !.y  the  manufac 

Workmanship   ako   Fim.sh— 0.     The  tiiier.    The  full  weight  of  tbe  origiwii 

tubes  are  to  be  smooth,  of  tlic  sccii.>ii  malMtal  In  MtJeeM  castings  ahftll  be  re- 

spccirMHl,  and  within  the  t>ermlssible  [o!i  r  f timed  to  the  mamtfactnrer. 

ancea  as  to  wall  thidcneaa,  of  uniform  Pimensiows  awd  Tolcbahcw.— 0.  CSsst- 

diameter,  free  from  acale,  dirt,  specks.  must  be  true  to  iHittern;  con-s  must 

longitudinal  seaming,  lamination,  groov-  ••f  corretily  i.laced.   .Surfaces  which  are 

lug,  and  blistering,  both  Internally  and  lo      machined  shall  admit  of  anlshing 

ezternnTly  ^  required  dimenaioua  without  leav. 

PiiYSK  At  Paomtarti  s  and  Ti  sth  iv  ing  any  tnwe  of  the  orlgteial  enifttees. 

The  tubes  shall  have  the  following  physi-  -  .  -  . 

cnl  propi-rtli's :  iSU—Sprcificatinn^     l-ir     Cold-RMei  * 

Tcii'ili   7 1  .«t   -(a)  Drawn   Carbon   Stfei  liar.'> 

MtniBuini  t..ii.<iir  streagtb,  60,000  lb.  per  aa.  in.  OrNrR.M.. — 1.  The  general  s|MN-iri<iitl(>ii>, 

,         I  ;..   ,11, .    ,  pllcalillity.  11  |.ari  of  these  Ppecltlcation.-'. 

Msr.iri  .irn  ,1  rii,-it|..i;.  iifi  [« r  rrai  in  2  In.  (SOS  t'sf.-  2.  These  bars  are  suitable  oal.v 

niP.  I   ..r  II.  v  r  -..lit  In  S  In.  il'O-J.2  inm.l.  f,„.  ] ,  ,u -s|  rcsfetl  jmrlf. 

rnmhint]  '/ .  «/ — (b>  'fbe  test  spwlinen  Ma'I'erial. — 3.  The  imiterlal   for  fh(>*e 

shall  I  e  eriiRhed  endwise  nntil  the  outside  bars  shall  l«  cho(>eu  from  the  I.  A.  S.  B- 

diameter  is  Incrcnsed  in  one  loue  by  2r>  standard  carbon  steels  listed  below.  The 

per  cent,  or  until  one  complete  fold  i*  compaeltkm  shall  be  stated  by  tlw  mans- 

formed.  The  apeclmeu  shall  aland  thia  factnrer  or  coBtcectec.  and  le  tartbtf 

treatment  without  cracking.  limited  m  Miomnx  GWboa,  not  over  0.35 

SctECTioK  or  Trar  Sreriucxa— 7.  One  per  cent 

WO  Digitized  by  GoC)gle 
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AVIATION 


7»1 


MANt  KAiTiiRR. — i.  The  st(H*l  shiill  bc 
mnniifiicninxl.  or  nr  least  finished,  by  thf> 
open-henrth.  elpctrlc-fumace,  or  crucible 
pcocen. 

WOBKMAHSBIP  AND  FiRUn,— 0.  (a)  TIW 

tan  an  to  to  brfght  and  claan,  MMBd, 
■tralitat.  fna  fhiB  pipes.  lapa,  cnckt, 

twiats.  wjiiiis.  nnrt  dnrua|ce<I  oiids.  and  nro 
to  havo  n  wnrkiimnllke  finish.  They  are 
trv  \k'  niilforiii  111  i|iinllt.\ .  witlilii  tli(»  »'tlp\i- 
iatod  innrKiiiH  of  iiiiiiiiir:ii  tmi-  i^npiililo  of 
l>elnsr  rnnifii  nti'i  tliroiiili'<l  ri;i<l!'y  anrt 
of  tiAlni;  !i  O""!  tlnlsli. 

('(I  Any  li;ir  iiiiij  In-  rt-Jft'tcil  Ix^'Jiiise 
of  lii.hirious  .li  ters  .>i-  faults  In  lunnu- 
facturc  at  auy  time,  uotwitliBtaudlug  tliat 
U  has  pravioMly  pund  InapaedoB;  It 
■hall  to  NtvfBM  to  tka  maimfkctnnr  at 
tlie  latter'a  expemw.  TUb  claoM  duD 
not  l«  tnteen  to  npply  to  matarlala  fabri- 
cated after  exiiort. 

PHYSIIAL     PBOPERTlEa    AND    TESTB. — 6. 

TiM  ban  shall  tiave  ttie  following  pbyalcal 


Deltveby.  Packiko.  and  SHippino. — 0. 
(a  I  All  bars  shnli  he  snitably  gnued  COT 
l>rote<-tion  afcalnst  corroalon. 

(6)  Tto  tan  riiall  In  genenl  to 
grooped  in  bundles  wdgbtac  not  mm 
than  220  lb.  (100  kg.),  nnlesn  othenrlse 
agraod  between  nmnnfacturer  and  ptir- 
chnser:  the  heat  numlx!r  and  the  I.  A 
S.  I?,  steel  serial  nninlier  shall  lie  plainly 
niarlied  on  a  metal  tag  attached  to  each 
iinndlfe  If  tan  an  not  so  gnopad  and 

COMPOSITIONS  OV  STANDARD  SfRBU. 


Nuin- 
t«.r. 

r«ii>oo. 

MO. 

l'hrj»- 

pboruA. 
maaiaum. 

nuumauB. 

10)0. . 

o.av-o.i.'i 

0.3O-a60 

ao4s 

0.050 

1015. . 

.10-  .20 

.30-  M 

.o« 

jOSO 

icao.. 

.14-  M 

.30-  .M 

.OiS 

.ON 

TentUe  Tetl.— (•) 


hnndied.  eadi  tar  atnll  to  ptalair  marked 
with  the  beat  and  tbe  I.  A.  S.  B.  steel 

weriai  ntimber. 

When  eleftrlP  or  criK-llue  furniue  stiel 
is  specified  In  the  order,  tbe  uiaxlmutu 


Ilan  Dot  over 

0.75  in.  fl!).08 
oim.t  (iiiini- 
tflcr  or  T»nltt, 

ttrfias  the  tintj*. 

Burs  rjver  0.7u 
in.  (19.as  mm.) 
uid  not  over 
l..'iO  in.  (38.10 
uibi->  diftmetrr 
or  width  acrou 
til«  Qnt*. 

Ban  orrr  l.-'iO 
in.  (rtS.lO  mm.) 
diamoter  or 
width  acrua 
tiia  flau. 

Mmbauia  •lasffMloa  la  9  Isthts  ar  pMnaillH  matt 

70.000  Iba./in.t 
50,000  lbs. /in.  > 

20  per  ouat. 
40  per  cant. 

ti^  kc/mm.! 

SOwllSTiM.* 

aOswMBt. 

70.000  llM./iD.< 
50,000  UM./ln.> 

17  par  egnt. 
38  par  eaoU 

65.000  UM./ilL> 
50.000  lb*./ia.> 

lOpWOtBt. 

aKpwMal. 
15pw<Mk 

MtoimMiii  riniigitinm  ia  S  ia«)M  or  |in>|icit1>aa  (Mm 

_    .      I^SBIM.* ...**.  ...... a. .f...!...,!...*. 

a^silHM^B  vfldufltfoa  4if  uss. ... •■>.■•■••. 

Bmtd  T9at.~(b)  Bend-test  ph 
tara  of  0.75  In.  (111.06  nun.)  or  l««i  dia- 
meter (or  width  acroea  the  fiats)  shaO 

to  tested  In  full  K\zc  as  roiled  or  drawn. 
Above  0.7.5  in.  (Ift.fk")  nirii.)  diameter  (or 
Widtli  rtcross  ihe  tt.it'-^  Itse  hvt  pieces 
may  turned  il  i'.vii  iriim  Itn'  l.;ir  to  a 
diameter  of  o.T.->*;  in.  1 11>.0'<  uim  ).  Tlic 
teat  pieces  flmll  withstand  bending  cold 
through  an  iiiigli'  of  IM)  deg.  over  a 
radlua  equal  to  their  diameter  (OT  Widtk 
across  flalMi  without  fracture. 

Snj  TioN  or  Test  8rEi'iMKl»B. — 7.  (o) 
The  I'nrs  shall  Ite  grouped  by  beats  or 
melts  into  lots  confomiiUK  to  the  size 
limits  given  In  paragraph  <t.  The  inspector 
sball  select  at  random  1  per  cent,  but  not 
lass  than  three  ban  of  each  lot  to  be 
rapwMwntatlws  oC  tto  alMa  In  tbe  lot 
One  tenslla  and  one  bond  tnst  qiadmMi 
shiil!  lie  cut  from  each  bar. 

(b)  tor  slws  over  1.50  In.  (8.86  cm.) 
to  diameter  «r  width  across  tbe  flats,  one 
tcnaUs  and  one  bend  specimen  sball  be 
taken  (nun  a  tar  of  eaeb  els*  rcprcseotad 
to  tbe  lot 

(c)  Tto  tan  and  nwdmens  atoll  be 
•tamped  for  IdantUlcatSon.  Whenever 
bars  can  not  be  gronped  by  heats  or  melts, 
one  tensile  and  one  bend  test  specimen 
shall  bc  taken  from  endi  lot  of  100  bars 
i»r  less.  The  [ii' j.  l-  li>:js  iis  to  jfruuiiing 
by  !>l?.c'  limits  and  prorlslooa  for  bars  of 

:  ■()  in.  irt.Mlcm.)  dlumltr,  M  glftll 
hLkivo.  shall  ii|iply, 

I'/'  Tho  siM-iiniens  shall  nor  'if  m-. 
ut'Mlitl  or  ntlierwlse  treated  before  they 
are  t>  >ri<l.  They  are  to  lie  tested  In  full 
8e»'iion,  unles!)  tbe  bars  are  to  be  subse- 
quently reduced  In  section  by  macblning. 
In  tbia  event,  the  tensile  specimens  may 
be  ma«blned  to  standard  staas  In  ac- 
oocdance  wMi  epeellloatlen  lOL 

OiuBMioiis  AMD  Toua*>am.--d,  Tto 
dlaensieM  aad  totanueee  stall  to  ttoes 
stven  In  tte  ■padflentlOD  8BU. 


CoglMff. 

tiwd,  aa 


allowable  ijerivutage  of  plio«phoru8  and 
aolpbnr  may,  at  tte  option  of  tte  piir> 
ctaaaer,  to  limited  to  (MW  per  cent. 

3!\?  -Speeific4itiont  for  Seamteu  Bran 
Tubes 

Oknerau— 1.  The  general  nixTincallonB, 
shall  form,  according  to  tlielr  ap- 
plicability, a  part  of  these  spcclScattons. 

Ua&-^  This  taMnf  In  realatant  to  tto 
eorroslTa  action  of  mlt  wntar,  nit  air  and 
gases, 

M  .tTERiAi.— &  (•)  Tto  brsas  Anil  taTS 
the  following  composition : 

i*er  oent. 

 79.00to88a» 

  _m  ,   JO 

[roB.'BMdiBiin   .10 

Zine   ItHnainder. 


from  all  Injurious  defects,  both  inside  and 
outside, 

raTBioAi.  PaoPKBTncs  AMD  Tnrs.— 4. 
(•)  Fiattmltig  reitr-A  pieos  of  tabe^  9 
dlameten  In  kngtlh  atoll  to  flattened 
with  a  taanmer  nntll  It  pafwes  freely 
through  a  ndcrometer  caliper  set  at  three 
times  the  thickness  of  the  tuba  wall.  The 
liilie  inn.st  stand  thi!^  te^t  wIthOVt  llieir^ 
ing  crncks  or  other  defecta. 

(6)  Kxpandino  Test.—.K  pin  with  a 
fai>er  of  one  In  eight  sball  be  driven  Into 
one  end  of  tbe  tulie  until  the  tube's  dia- 
meter is  increased  by  one-sixth.  The  tube 
most  stand  tlile  tset  wltlioat  iboiwlBg 
cracks,  apllta,  or  other  defteti. 

{C)  HiKlroslalif  Preit»ure  Ttit. — Badi 
tube  eball  lie  sul>je<  ted  to  a  hydrostatic 
presRure  which  will  develop  a  tensile 
str.'ss  of  TWX)  II..  Iter  wi.  in.  (4.02 
ki?./aini.')  in  the  tiilie.  lint  in  no  rase 
shall  II  te»it  pressure  of  more  than  1000  lb. 
I'l'r  in.  (O.Tan  kt;  iiim.M  Ijb  re<iuired. 
[:  .1  ii  tiiNe  nmsf  wlttisiniiii  this  test  with- 
out cmclts.  flaws,  leaks,  or  other  defects 
such  as  bulging.* 

ScLBCTion  or  Test  SROinMS.— 7.  (a) 
lUicfa  ttAe  etoU  to  eabjeetad  to  a  Ivdio- 
Htatlc  tait.  Om  lata  (run  mtSt  lot  of 
iOO  or  less  atol  to  subjected  to  a  flatten- 
ing and  to  an  Mqtanding  test 

(b)  If  any  tulK>  falls  to  pass  the  flat- 
tening or  the  expanding  test,  two  more 
tnlies  ri'preficntlng  the  same  lot  shall  l)e 
f<!ii  ji  I  n  il  to  both  icsiK.  if  eitlier  of  tiieae 
tuln-s  l:iil  in  either  t*i<t  the  lot  whic-h  tliey 
represent  !ili;ill  l-i-  r.'J(  i-|i'<l. 

(e)  Any  tulie  railing  to  meet  the  hydro- 
static test  stall  to  rejected. 

DimmnBg  am  TouDuncn.— 8.  (•) 
Tofersneet.— Tlie  fottowliig 
stall  to  allowed  on  wan  tm 

outside  dbimeter : 
TOUERANCES  KoK  ni  I  side  DIAMETHR  AMO 

WAI.I.  THlCKNEaSES. 


(b)  Samples  for  analysis  may  consist 
Of  tarningi  taken  from  tto  end  of  tto 
tuta  or  of  drlOlngs.  Fotnts  from  wbldi 
drflllDSBi  an  token  most  be  distrlbtited 
around  tte  surface  of  the  tube  so  as  to 
yield  a  representative  sample  of  the  tube 
wall. 

M^Mi  xcTi  RK- — I,  (<j)  The  ttrnss  shall 
Ih'  iM.iile  from  hike  or  eh'  tr.ilync  c<il>I)t'r 
confiiriiiiiitr  to  Ihe  I.  A.  S.  H.  (specification 
2.N2  ami  friJiu  H  or  C  grade  spelter  con- 
forming to  1.  A.  S.  H.  8|)e^-ii]cation  2N3. 

( I) )  No  scrap  shall  be  uaed  other  than 
that  produced  In  the  manutactnrer's  own 
planu  and  of  tbe  tame  composition  as  tto 
material  speetOed. 

(c>  Tubing  shall  to  semlannealed  nn- 
otherwise  S|ieclfled. 

If/)  Any  sIkmH  may  be  rejected  tM'cnuse 
<if  injurious  <ierr<'ts  or  fiinlfs  In  miinii- 
fattiire  at  any  time,  uotwillistiitniliiR  that 
It  IiHS  previously  ;l.l<.■^<^i  iiis|»ei  ti<in  ;  it 
shall  lie  returiHHl  to  the  luaiiufm  lurer  at 
tbe  latter's  exi>ense.  Tliis  clause  shall 
not  be  taken  to  apply  to  ututurials  fabri- 

WomcHAiMHir  Am  nnus.— Oi.  Tbe 
tubing  Shan  to  dean,  smooth  and  cne 


Tolenuices 

WaU- 

oaoutad* 

WbU 

iJiickiMW 

diaBi««r. 

IhiekiMtn. 

u>l«raiiM. 

Inch. 

0-0  JO 

_L  0-001 

O.M-  .7.S 

±  .oai5 

0.0157-  .0:112 

±  .002 

.7<M.0O 

^  .001 

mn-  .0025 

It:  .003 

I.01-1JW 

-t  .0035 

.00 J6-  .1250 

■i:  .005 

i.as-ijo 

±  .UOl 

.1251-  .2,'iOO 
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±  .004."> 
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±  .oo'. 

.3126-  .3750 

^  .OMO 

±(.23Vi) 
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UxUimtltT. 
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0-12.70 

±0.0,') 

0-0..'iB7 

12.71  -19.05 

±  .015 

0.40   -  .79 

±  .06 

l»,Oe  -25.40 

±  .08 

0.7H1  -1.58 

3S.41  -OIJW 

±  .00 

1.591  -3.17 

^:?t 

3I.S1  -38.10 

±.  .10 

3.171  -8J5 

.so 

38.11  -t\M 

A  .11 

S.391  -7.M 

^  .as 

M.M-aOJ» 

±  .13 

7.041  -«.aa 

^  .3$ 

SQai 

i i  l.'  nylh. — Wlo-ii  no  U'li^lU  l.-i  siied- 
lieci,  tuLtes  may  be  sliippe*!  in  stock  leiigths 
of  10  ft  (3.04  m.)  to  14  ft  (4.27  m.). 
When  ordered  in  deflulle  lengths  no  length 
stoU  to  less  than  that  irM»»»* 
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lyhanP  —  thchviir'M.r.iui''  i)Tr>ftfli;fi-  in  p'~>'ii>dspieiaJs> 

T  -  ihi-  ifij.-i,!,.  v<  i  i  -I  .  IT    .Mill  in|— 
ft  ■  tbe  uiteruai  raiiiua  ol  Lli«  tube. 


Lteotenant  Brachpapa  of  tto  Itallaa 
Army  and  a  paasengw  recently  a 
height  of  7025  meten  (28jM8  ft.)  to  a> 
Italian  airplane,  mowtlOf  to  tUS  alti- 
tude in  iV>  minutes. 

On  July  14.  till 4,  a  (Ji'rman  [illot  named 
Oeierich  attaiiiiil  a  lul«ht  of  ■J.S.T.'iO  ft., 
the  record,  iiowrvtr,  not  li<>ing  pn.sised 
n|K>n  by  tbe  Fi'.li  riitiun  .Xeronautliiue  In- 
lernntioii.'ili-  in  l'ari«  owlnn  io  the  out- 
break of  the  Ii)uropean  war  shortly  after- 
ward. H.  O.  Hawker,  an  fingiiah  flier, 
raactod  a  bidgbt  of  28^022  ft  oo  April  26, 
Ifllflk  it  ~         -  - 


Digitized  by  Google 


Digest  of  the  Foieign  Aeronautical  Press 

Aeroniiulii  f  i  London),  Nnvcmlicr  I  I,  191"  Thf  Aeroplane  (London).  Oclobrr  10.  1917 

Huiirtmiu  ij  iif  Ihr  .l/r.Mr.  ISuiiar  l.jiw,  si)fiikiii;:  on  war  Reorijanizalion  of  the  German  I- tiling  Corps.    By  "  Auster- 

•chievf-iin'nts  at  the  Fri'c  Traiit-  Iluil,  Maiu'liestfr,  on  Xov.  7,  lit?." — Following  the  defeat  of  the  {jomtiie,  the  German  Flying 

gave  the  loUowiug  facts  nhout  tin  «ork  of  the  Air  Servieo:  Corps  was  totally  reorganized,  oa  its  inferiority  to  the  Allied 

"  In  aiqilanes  we  lunl  made  imniense  advances.    The  number  Air  Sen-ices  had  been  fully  proven. 

of  airplane  engines  tuiiied  out  Ust  month  wa«  exactly  three  There  are  at  preseot  four  major  tagtioal  foimatioiis  within 

times  more  tlian  in  October  Uwt  JTMT.  We  ba4  Meomd  air  tha  Gcrniaii  FlTuiir  Cotpa;  tfaesa  an: 

supremaov  on  flip  front.  n\   \  i 

••  Last  Sej.teiahor  we  dropped  1700  bombs  upon  places  in  sfjua^i^ns 

the  West  irom  which  enemy  «n,lane^  come.    We  did  mOM  ^    Army  corps  squadrons 

damage  to  the  enemy  in  that  mouth  than  he  had  done  in  all  \A  Hnul"-'  ™ 

the  raids  he  had  nmdo  up<in  Kngliind  since  the  begrinning  of  '         ''  ^'"^s 

the  war.  1.  The  Aimy  squadrons  are  primarily  employe<l  fur  straiegi- 

"  We  had  a  considerable  number  of  machines              Oar-  cal  reeonnaisBancea,  but  may  sometimes  be  detailed  on  photo- 

Buui  towns,  and,  tliouj^h  it  was  only  a  beginniaft  uott  had  8''^^^  work,  and  even  bonbardBMnta. 

already  been  done  than  the  public  realized."  xitc  machines  forming  the  Army  squadrons  are  two^eater 

Enemy  Rmd  Admi$$ioH$.—Thm  haa  reoantly  readied  Eng-  traetor  biplanes  of  from  41  to  45-ft.  span*  and  are  fltted  with 

land  a  nmarinUy  intaratiag  book  antitled  "mdaaliona  fhwt  a  statiouwv  Bant  or  Mere^dis  engina  davslainBs  fron  Z26  t» 

fhe  Wodd  Warr  by  laeutaaanMkmeral  Baran  'von  Freytw-  240  hp.  Tlieir  hoiiaoatal  speed  ia  tnm  100  to  105  ai.p.b. 

Locing^ovaD.  Bov  atatioaad  at  Berlin  aa  Depoly-Gbief  of  ihe  TUb  amtament  eonatata  of  (1)  two  machine  guns,  one  of 

Qeneral  Staff.  wfaidi  ia  numnted  on  a  fixed  empuoenunt  in  front  of  the  pilot, 

Freytag,  in  his  chapter  on  "  The  Technical  Developments  of  atld_  fires  through  the  propeller  by  raeanH  of  n  synchronizing 

the  War,"  has  various  interoiiting  passages  on  aircraft  and  air  device:  the  othm  machine  gun  is  mounted  on  barb«tte,  aft  of 

raids.    After  remarkiut;  that  airj^lanes  have  aoqoircd  a  aape-  the  pilots  On  the  observer's  se^t:  (2)  one  or  two  bonb  gearst 

rinnty  liver  airshipti  in  land  warfare,  he  says;  munitioned  with  four  or  si.\  IjomttK. 

"  Tile  Zeppelins  are  evIvMordinarily  seii>il:ve.    They  ha\e  to  2.  The  anny-corps  squadrons  I'.vr  ;i-  i_:tied  to  tai  lieal  reeon- 

ke»'p  at  considerable  hel•;!lI^,  liLi-au»e  ihey  pr^ividc  very  lar^  iiaissjince,  photography,  gun  spotting,  and,  during  active  oper- 

targets.    This  reduces  tii>  a<  i  nmcy  with  which  th<-.'.  i  .m  -iin  ationa,  contact  patrol  WOVk  bstweau  the  luita  aogsfsd  in  an 

l)oml>s.   They  also  need  a  lart'e  e.Kpen<liture  of  labor  aiiii  mate-  advance. 

rials,  and  lliey  have  to  Ix-  hmi-ed  in  sheds.    The  brillianr  in-  The  army-cor|>s   squndroi  H   are  oijulj.peil   wiili  maehitjes 

vrntioii  oL  I  le.itit  Ze])|ieliii  pn.vi. led  a  weapon  wlii<  ii,  especially  which  nn'  in  every  way  similar  to  those  forming  the  Army 

at  Ihe  tieLruiiiiu;^'  of  the  war,  was  of  ^reat  moral  iriiporlanee,  -qiiailMiiis,  except  for  a  anullar  powar  pUutt^  imidl  Cndowa 

and  was  also  ol  iinlisiiulahle  value,  because  with  tlic  Zetipelin  thein  with  lei^ser  speed. 

we  got  over  to  Kiiu'laiid;  Init  in  thia  aphare  also  the  large  The  armament  is  the  same  as  on  the  Amy  squsidron  f\pe. 

ing  iiirplane  has  taken  its  place   .   .   .   Aviation,  obviously,  Pnn  igion  is  made  on  these  maelUnes  for  the  quick  ezefaauge 

hiLs  a  great  fbtaiB.  ItB  poaaibilitiea  of  devatopgient  ai*  nn-  of  the  homb  gear  againat  a  radio  ihatallation  or  a  pliotagnplua 

merous."  apparatus. 

As  regards  air  raids,  he  remarks:   "  l'nfortifie<l  places  of  no  3.  The  pursuit  squmlrons  are  assigne<l  to  the  defense  of  the 

military  importance  have  bad  to  suffer.   The  bombardment  of  army-corps  squadrons  engaged  in  tactical  reconnai=snt«.cf!  work, 

these  places  is  in  itself  objectionable,  but  the  limits  of  what  but  they  are  also  employed,  in  some  instaiiees,  on  convuy  duty 

h  pennis!iiblc  are  in  this  matter  in  many  ways  elastic.  A  new  with  bombers  and  for  the  destruction  of  the  Allied  kiie  bal- 

weai>uii  otiens  up  its  own  paths,  as  is  shown,  for  e.vampl#,  by  looDa> 

the  submarine  war.  In  any  ease,  in  this  struggle  of  the  peo-  There  appear  to  be,  at  present,  on  tha  Weatem  front  about 
pleai  with  ifa  eeooomie  bad^ronnd,  tha  war  ia  turned  more  and  forty  pursuit  squadrons,  each  of  which  oonaiata  of  twelve  ma- 
more  anunst  the  enemy  countries,  and  the  principle  hitherto  chinn^.  In  some  instances  two  «r  mora  afnadvofla  are  aoodimed 
aoeepted  that  war  is  made  only  against  the  armeil  power  of  into  i>urKiiit  wings,  which  are  ]^aeed  vndar  Am  leadenUp  of 
the  enemy  is  in  this,  as  in  other  spheres,  relegat<-<l  lu  (he  back-  particularly  capable  chiefs, 

ground."  A  onmber  of  pursuit  squadrons  are  dataahad  to  the  loeal 

trronnuiii-f  (l  ondon),  iS'ovcinb«r  21,  19IT  defense  of  important  Oetnuui  towns. 

.1  Zi  npthn  Siirpri^r.    Bv  Jhadoo  ,Taha/.— The  writer  ex-  The  pnrauit  sqnadrona  arc  ociuipped  wifll  ama  acatar  Mplanea 

amines  the  comiiiio.is  w  iiL  h  ihe  Z.  ppehn  airships  bad  to  ful-  of  ft om  28  to  SO-ft  apan,  which  are  fitted  with  a  175  hp.  Mer- 

(ill,  during  their  last  raid  on  the  15riiisli  Isles,  in  order  to  reach  engine  driving  a  traHor  screw.   The  horizontal  speed  of 

the  extraordinaiy  altitude  from  which  they  deUvered  their  at-  i''"?^            »  f™™      ^J'^  •»  P  I"  :       ^  principally 

t.ick.  built  by  Albatros,  Fokker,  L.  T.  G.  ( Lu  ft  torpedo  Gesellschaft), 

For  this  l)Ur])03e  the  airln-r  hmi  at  li:-  r;is|.'i.^al  ill.-  f.dlowing  Ifoland. 

table  of  estimated  weighthi  of  the  Zeppelin  L-4U,  which  had  The  nnnametit   <onsisls  of  two  Spundan  machine  guns, 

been  piepaied  I^Ur.  Wanwr  Allen:  nionnleil    lix»' "  in  .•vm  ..i  rhr  fuL.t,  which  are  .synchronized 

Ton*.  lo  till-  either  siiiiulia:in.us:\  ..r  alt'  rnntelv  through  the  pro- 

;::;;J/:r,^:7a:^  >,.,  b««..;:;. 'n  pdier  n..  bc^nh  gear  is  pn.yide.i.  ; 

  1  4.  Ihe  li:Utie  wiri'jT-^  are  (ilaeod  under  the  direct  orders  of 

iZVlTi!t%t^.V^:::::"                                       I"*  <J''ficn<l  li.  iMi.i.nin.  r,.  ar.a  are  not,  aa  a  rnk^  permanently 

^•^lel  l.i«iL»  ..v....                                                                              1'.-  assiirtied  '.i  j^anii  ular  -ieiiors. 

Mt««5»»n«M«*''*'''''"  •  •  •  ■  •  ^                                                  '  fhe-f  u  iii-.  consist  of  fruiu  forty  io  i  ;  i ;■    iiirliin.  >.  and  are 

-    -  sul)<livi(i>''l   iiilo  four  or  tlve  squadron-.     Tlio  niaihines  are 

Jl'.  mostly   Itinlia    mill  ].iis!iiT   lii]il;me«!.     A   certain    nuruher  of 

The  irross  lilt  ol  the  niodi-ni  Zeppelin  being  assumed  as  60  honiher  s(|Uailruiis  aie,  iiowever.  equt|i]>(>d  with  A.  E.  Q.  twin- 
tons,  it  iVillows  that  3."i'  j  totis  remain  availalde  for  "  tiisposa-  iniclor  Itiplaiies.  and  a  hnge  Kiimpler  bomber  will  shortly  be 
ble  weight.V  such  as  crew,  fuel,  botnhs,  and  water  ballast.    Of  [daeci  in  nunmission.  unless  it  is  already  in  service, 
this,  1*^  tons  are  taken  up  by  the  crew.  r.i{;  tons  by  the  fuel  t<      <       ;       m      i     ,    v      '  u  ii 
anpply,  and  2'i.  tons  hy  the  bombs,  so  that  the  Z..pp.1in  imist  ^-/.e    frr,.,,/««e  (l..r.d..nl.  November  21,  1917 
carry  in  the  mighhorhood  of  ■_•(;  tons  of  ballast.    Th'          r  (i.-riiioin/.^   Mr  Chiff.    Tu   November  last  the  whole  air 
aniniint  the  Zeppelin  fully  nee«ls  for  attainini:  the  2o.(iOl>  ft.  power  ot  the  Cermnti  Army  was  united  under  the  command 
level,  provided  allowance  is  made  for  adilitional  dynamii;  lift.  oi'  a  single  i  hiei,  General  von  Iloeppner,  who  had  served 

It  will  be  seen  that  ih<*se  figure  closely  tally  with  those  com-  through  the  Soninie  battle  as  Chief  of  Stalt  of  General  von 

K'«d  in  the  Dt^-.  ]5  Ismic  of  Aviatio.v  and  Abbokaiticai.  Bnelow  s  anny.  (leneral  von  Iloeppner  left  the  Somme  ftaUy 

aiMamiHO,  although  there  is  necessarily  a  certain  variance  convinced  that  the  MXyet  owed  their  success  to  their  superiority 

between  tlw  two  catimates  of  weights  of  the  atroctnral  parts  in  the  air,  and  he  aet  to  woric  inatantly  to  redress  the  balance, 

of  the  Zeppdin.  It  is  lo  the  energy  and  inventivenaaa  of  thia  oflleer  that  the 
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Qenuaiis  owe  the  rwoverj'  of  their  air  sen'ij-e  that  wc  have 
wiirn-ssed  this  year. 

General  von  llot'iipnor's  flntl  biiMinoKK  on  assuming  his  post 
was  to  start  a  campaign  in  the  army  and  in  the  •'ountry  in 
support  of  air  sen'ice.  The  Press  was  fed  with  suitahK- 
articles,  interesting  acroiints  of  the  feats  of  Uennan  airmen, 
etc. :  and  an  air  war  exhibition  was  held  in  Berlin.  Young 
officers  of  other  arms  wen-  eneouragHl  to  iKH-ome  air  men.  The 
results  of  all  this  advertising  were  highly  sati8ra<-tory. 

Similar  efforts  have  been  made  to  im|)rovc  and  mul(i|>Iy  Uie 
tlying  material  of  the  anny.  Wherever  a  factory  could  be 
found  with  suitable  plant  not  already  making  airplanes  or  air- 
plane parts,  General  von  Hoeppuer  presseil  it  into  his  8crvi<-c. 
To  increase  the  output  of  the  factories,  types,  both  of  air]danes 
and  engines,  were,  as  far  as  possible,  standardized,  and  product 
was  coueentrate«l  on  the  four  types  sele<'ted — the  Albatros 
fighting  raaehines,  the  Albatros  obsen'afion  two-seater,  and 
the  Deutsche  Flugzeugwerko  and  General  Electrical  Company 
(A.  K.  0.)  models.  Similarly,  attention  was  centered  on  the 
production  of  Benz  and  Meree<)eg  engines,  at  first  100  hp.,  and 
later  of  200  oitd  200  h]>.,  to  the  neglect  of  other  makes. 

General  von  Iloeppner  is  the  chief  promoter  of  the  Gotha 
machine,  for  which  he  has  plaee<l  large  orders  with  the  Erfurt 
fa<-lory  that  builds  tliein.  Ijitely  he  has  bwn  supplying  the 
battle  squadrons  with  a  large  number  of  airplanes  carrying  two 
machine-guns,  and  the  observation  machines  have  been  im- 
proved in  speed  and  umiament. 

General  von  Hoeppner  has  dune  his  utmost  to  bring  his 
aerodromes  up  to  the  highest  state  of  elllciency.  The  pei-sonnel 
i.s  abundant.  Kach  flight  of  six  airplanes  has  in  its  service  n 
oomi>lemeut  of  from  100  to  120  men.  To  each  machine  there 
arc  four  tncclianics,  and  every  squadron  has  its  own  train  of 
motor  transport,  motor-cars,  etc.  The  aerodromes  are  protected 
as  well  as  possible  from  air  attack  by  anti-ain-raft  guns,  of 
which  the  air  ser\-icc  has  no  fewer  than  600,  including  a  large 
number  of  4-in.  pieces. 

Flight  (London),  Deccmbrr  6,  1917 

The  230  Hp.  Bern  Aero  Engine.-  This  etigine  embodies  tlie 
usual  Gorman  ain-raft  engine  practice;  that  is,  it  is  of  the 
tJ-cylinder,  stationary,  watcr-eoolcd  typo.  In  its  construc- 
tional details  it  is  virtually  identical  to  the  100  hp.  Benz  model 
that  was  descrilKnl  in  the  Dec.  1,  1017,  issue  of  Aviation. 

Each  cylinder  is  boltwl  to  the  crankcase  by  long  bolts  and 
studs,  which  pass  through  the  crank  chamber  top  half  and 
secure  the  crankshaft  Ix'ariugs  between  the  top  and  bottom 
halves  of  the  crank  chamlH-r. 


Rear  Enh  or  230-Hr.  Benz  Aircraft  E.voine 


The  cylinders  are  of  cast  iron,  «'ith  built-up  steel  water 
Jackets,  the  water- jacketed  heads  l>eing  ca.st  integral  with  the 
cylinders.  Two  inlet  and  two  exhaust  valves  are  fitted  in  the 
cylinder  heads,  and  are  operated  by  wvcrhead  rocker  arms 
working  on  baIl-lM>arings  an<l  by  push  rods  on  either  side  of 
the  cylinders,  whereas  on  the  lOO  bp.  nioilel  the  pu.sh  rods  were 
all  on  one  siile  of  the  cylinders.  (In  the  description  above 
rcl'erre<l  to,  the  valve  mechanism  of  the  1(K)  hp.  Ben/,  was,  on 
p.  611,  mentioned  as  Ix-ing  of  the  overhead  camshaft  typo^ 
This  was  a  lypogmphical  error. — Kiutok.) 
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The  two  catiiHliaft!*  nin,  on  th<>  'J30  b]i.  model,  on  plain  bear- 
irig^,  inside  the  tup  Lnll  of  the  <-rank  casc^  aad  tM  floating 
exhaust  eomshuft  in  proviJcHl  with  half-compression  cams. 

Tin  pntona  are  of  east  iron,  fitted  with  thni*  fxeepltuual!> 
wide  <mg%  and  the  i>iatou  beads  are  supported  by  eonual  steel 


isrdriw 
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Oil.  Piui'  Of  xiiK  ZM)-ue.  Bexz  Ekuine 

forgings  rirete^i  nnd  welded  to  the  piston  erown — an  ammge- 
inent  which  is  of  the  notable  features  of  Benz  praetiee. 

Tlie  bore  of  Ihe  "230  lip.  model  is  115  mm.,  the  gtroke  190 
mm.  Two  separate  two- jet  ('arliiin'tfrf!  art-  lltted,  each  of  which 
supplies  throe  cylinders  thnaiL'U  lui  u,  Ii  | nMnicnt  branehed  in- 
liuflion  pipi',  Imilt  up  of  light  aim  in  iiu  lubinj;. 

i'lir  hili;  ;<  ,i: h  11  1-,  i  iYi'<?ted  by  m  :ii  laiiiip  working  in  an 
ir.ixilijiry  vu  r(r,riwi.:  lurnied  in  ih.  l.uiU>;ii  ot  the  base  ohain- 
lii'i'.  An  oil-si'jiled  pasolii-c  piiiii]i  Icrd.s  liic  <-iirl>un't<-rs  sn 
<  ii;i  unu'tion  «ith  a  sui)|ili'iii<'tilary  |)rcssiir<'  rocrvoir  i-rjrloHtil 
ill  till'  iiiaiii  ira<'ilii:f  lank,  'I'lu.s  piiiii|:.  I.-  ilnv.-ii  nlV  llic  rear 
enii  of  the  inlet  uuusliatt.  The  !>auie  driving  sptudle  abiu  uper- 
aies  the  maehine-gim  intempter  gear  and  the  taebomieter 

drive, 

i'  TKiii  tln'  ilcliviTv  <it'  ihi'  puiui'  Ka.siiluu'  i.s  Nirrt'd  intO  the 
top  ol  ibf  j)rei«*ure  reservoir  iiisiiiu  the  ninin  t,'a--M>line  tank, 
and,  rising  in  the  reservoir,  ereutes  a  cnsbioii  n{  cotiipri'sseil 
«ir  abovr  the  giigoliue,  thu.s  serving  to  damp  out  the  pulsjitions 
ori.siiiK  ii-oin  the  action  of  the  pump. 

In  the  earlier  types  the  I'ustor  oil  cbanilMT  was  provided 
with  an  oiUfilling  cap,  which  was  serewed  into  the  xide  of  the 
i  haniher  eaating,  and  was  fitted  with  a  special  form  of  <lrHin 
riK'k  to  deteraune  the  ipiantity  «f  oil  pwired  into  the  pump. 
Thift  filling  anangonant  has  now  bean  given  np,  and  the 
annular  oil  chamber  it  fltted  with  a  dniu  plug  only. 

night  (Londen),  Nevandter  1.  1917 

I'rrttch  anil  llnh'.h  Ai  r-i  Kiujiiie^. — The  following  data  on 
I'rench  and  Bhtish  aero  engines  appeared  in  a  Uerrnac  avia- 
tion magazine:  the  aecuracy  of  the  infoimatloii  eannol^  there- 
fore, be  voiiclii'd  for: 

The  Henault  (inn  of  Billancourt,  France,  proiluceti  Imth 

water  and  air-cooled  engines  of  the  si.itioiiary  V  i\pi'.  The 
aiMOded  models  lUMO  a  bore  of  IDo  mm.  and  a  stroke  of  l.'tu 
mm.  The  normal  power  of  the  S-cy  tinder  motor  is  100  hp., 
and  of  the  12-eylinder  motor  130  hp.  The  overall  length  of  the 
12-cylinder  motor,  from  the  back  of  the  fan  bousing  to  the 


propeller,  is  1,4.50  mm.  While  the  8  eylinder  motor  has  only 
one  <-arburctor,  the  13-eyliudcr  has  two,  one  for  eaeh  row.  In 
rh«'  H-eylinder  tyjie  the  magneto  is  plaoed  above  the  camshaft, 
A  li  le  in  the  12  cylitider  motor  it  is  plaoed  with  ilaaziaat  ii|^t 
ungli»  to  the  eraiikfiliaft. 

the  244)  hp.  12-eylinder  water-<-ooled  model  baa  been  d^ 
scribed  in  detail  in  the  Aug.  1,  1016,  iuue  of  Avutiok  and 
ABMnraimcAL  Ekoinsebikg. 

Tho  water-oooled  Peugeot  engine  boa  a  180  mm.  stroke  to  100 
nun.  hot*.  Two  exiiaust  valvea  and'  two  inlet  valvea  have, 
therefore,  to  be  employed  in  eaob  qrlinder.  The  ^linden  an 
arranged  in  a  Vee  of  DO  dqg.,  and  aaeh  row  of  four  oylindan 
ia  east  en  hloe.  fiaeh  wnr  baa  its  ewmlMtf  t  apemtiag  inlet 
and  eafaauat  Talves.  The  erank  ease  ia  east  in  one  piece. 

The  nir-eoolcil  English  Daimler  wax  partieularlv  favored  by 
the  R.  A.  F.  Th^  motors  have  become  the  stan<iard  type  for 
the  B.E.2,  and  gave  pretty  good  results  with  those  maehines, 
considering;  the  then  )irevai1ing  coudition.s  of  loading  and  uses 
to  which  thi'v  were  put.  This  engine  is  built  in  two  types,  the 
100  hp.  H  ,  \"][ii.lci-  AiA  the  150  hp.  r_'-eyiiiider. 

The  <-ylii!iicis  arc  i)laeed  at  an  aiiirlc  iit'  ilct:.  In  the  150 
hp.  12  cyliiiiier  Ivjie  Itie  angle  Ix-twccti  tlic  <•> liini'  is  ijs  ismaller. 
The  cylinder  design  is  the  same  as  in  llic  H-<-\li!iTi(  r  type. 
While  in  the  Henault  the  eyliiiii«Ts  are  lielii  <lowii  by  means  of 
a  toi:r  arme<l  yoke  and  four  ImjU.s.  the  eyluxlci-^  ot  the  Kii^'Iish 
IJaniiler  an'  only  held  by  two  IhjIIs  each,  .'^iin-e  [luis  ttie  yoke 
over  nl  the  exlimler  i-<  avnj.le^l.  ii  has  been  possible 

to  pro\uie  ixlra  tins  on  tlie  1«ip  ot  ;|ie  cylinder,  running  par- 
allel with  tho  erunkshatt.  fhe  exhaiisi  valves,  a.-,  in  the  Re- 
nault, are  |>lHred  above  the  inlel  valves,  and  are  operated  by 
push  rods  and  rockers.  The  induction  pipes  arc  unuNUoUy 
.short,  thus  avoiding  the  sharp  bends  found  in  the  itenanlt 
engines.  The  magnetos  are  mounted  on  hmeksta  on  the  pnn 
peller  end  of  the  engine. 

The  liio  hp.  6-<:yunder,  wat«r-iMH)led  BeardmoK  ongine  has 
steel  cylindcre  with  copper  water  jackets. 

ffkaacR  AKO  Bbitish  Stationakt  f.Miir<r.s 

Mian 

No.  <if  U.  I'.  .M,  N.piii.rMi.ii  Str  ke 

NiiitM'         Coptlng  CvIh  Borp.  Stroke.  Motor.  Screw  II  1'  spi  i  si  Rorc. 

Hri.iikilt   Mr      !^    10.'>  a.WMi    l.orxt      'ju      s.t!  1.2."t 

Ileiinull   \it    12     Uk'.  a.OOfl    l.(M)0    lao      s.n  1.28 

Itiimiilt  XVnt.-r      S     1J'.     ir.il     l.4IH»    l.<00    I'lO      7,0  1.2 

li'iiaiilt   Wntrr    IJ     IJ.'.  1,4(H1    1,40<J    240*    7.0  1.2 

l'(  iin.'ijt   Water      ><     Uio    iMi       ?  t  t  ..1.8 

Itainil.-r   Mr  K'O    lid    l>.<iii'>     I.imki    IihI      n3  1.4 

lijtiinler   \lr     1'.!     lor>    14'>    a.lK.'ii     l.ui'O    l.'.ii      !l  .T  14 

l(4'ar<liuor>:     ...Water     11    142    178    1,S(K>    1,300    ISO**  7.7  1.25 

lioii!.  Koycv  Water  IS  114  104  l.WW  1.0S4  «B0|  a.7S  XM 

•  2«7  b  h  fi 

164  b.ii.p.  at  1.300  r.pbm.,  108  hj^  at  MM  r.pbis. 

« a<so  b.ii.11, 

f  Halt  cDsInc  apcc<l, 

TAe  AtnpiaM  <London),  November  2^  1917 

Gerntm  Airplmu  Daign. — The  September  isana  of  the  Ctar- 
nan  aviatkn  magasina,  Deutaehe  Luftfahrer  Zmtadinft, 
lishes  an  article  on  ringloaeater  lighting  airplanea,  in  ' 

the  following  phrases  appear : 

"The  demand  for  8ur|ia<<.sing  the  ceiling  of  the  enemy  air- 
craft made  it  necessary  to  increase  the  area  of  the  airplanes, 
thi.s  being,  however,  possible  no  further  in  the  monoplane 
model.  Thus  the  smidl-dimciiKioned,  light  biplanet>  were  pro- 
duced, keeping  the  monoplane  body,  and  here  again  Fokker 
turniil  out  one  oi  the  in<i>l  sueei  ssi  nl  ty|tes.  differintr  from  the 
other  lighting  biuhnies  by  oblauiiiit;  lateral  control  through 
warpiui:.  Us  aL'aiiisr  tlie  ailerons  ot  (lie  others, 

"The  lirsl  l-'okkcr  biplane  li>,'Sitet>  haii  two  sets  ot  struts 
bi'lween  the  planer  im  earti  sule  ot  the  body  ;  but  even  though 
all  j»arfs  were  liiiilt  liL'lit  atnl  small,  our  eunnies.  dciuaiiding  no 
siieli  lii'^'b  .s.ile'y  ri::urcs  as  we.  turned  out  liu'hting  |il;incs  which 
were,  ouiim  to  !lieir  smaller  weight,  equal  to  our  aivr-'-att :  at 
linicH  cM  u  surpassing  tlicni. 

"  This  ie.i  to  p- designing  when  luil  one  scl  of  plane  oti-uts 
was  cmploM  'l,  Thus  tin'  head  resistance  wn.s  also  rcdueeil,  and 
the  Fokker  and  .Mbalnis,  one-set  strut  l»iplaiics,  are  still  the 
most  employed  lighting  airjilanes.  The  competition  with  the 
airplanes  ot  the  enemies,  steadily  increasing  in  performance, 
has  forced  the  (icrman  designers  to  shape  all  details  in  the 
lighting  biplane  to  least  weight  and  highest  reduction  in  head 
resistance,  the  foremost  result.s  being  building  tho  engines  into 
the  bodies;  anotlier  object  beiTiir  f"  mluce  the  rudder  and  elo> 
vuiiir  urea.s  to  a  minimum,  s<iiiie  I'.t  ;>igii3  doing  away  even  with 
fixed  toil  planes  and  fins,  a«  in  Uie  Ualberstadt  tgipe." 
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jNational  Advisory  Committee's  Annual  Report 


Following  is  au  extract  from  the  annual  re])ort  of  the 
executive  eoiuiiutt«e  of  tlw  MatioiMl  Advisory  Conunitlee  for 
AfroiiaotM*  eoverinf  ito  actitntiet  iating  the  fiaeal  year  1916- 
1917: 

General  Reoom  meitdations 

In  the  latter  part  of  March,  1917,  when  wur  with  (iennuny 
seeuit'd  iinmineiil,  the  roiuiuil t<i',  in  <'onfereiiee  with  I'iiIIihI 
SiMtis  Tinli(iir>  arjii  nnval  otlicors  ami  iiiiiiuilai  lurerss  of  air- 
craft, revievvcii  tin  <'un<litiori  of  tin-  ui-roii.uilii  ;il  iiuluslrv,  tlie 
f:u-ililii-s  then  existing  in  this  foiiiili\  lor  iiii<ii;i,'  the  retiuire- 
meiits  of  the  Uoveniment,  tht!  pobsibilUies  of  udoquatti  cx- 
pan.xuiii.  and  the  then  [latCIlt  ttMAttOB  and  its  iofllMliae  OD 
the  aerouttutieal  industry, 

A  MulM-Olutaittee  w;is  ajijiiiinlfd  In  'ri|iiTilti'  wi'.h  rc]irc- 
senlatives  of  nireriilt  iiianufai  liiriTs  and  to  itivpBiigale  all 
problems  eiiteiirit;  into  the  (luantiiy  produetiou  of  aircraft 
for  the  (idveniniria.  After  a  i  jin  lul  sluily  of  the  eonditions 
then  existing,'  the  Ailvi.sory  ( 'miiniitti  c  siilimitli  .l  ri'commen- 
datiotis  to  the  War  and  Navy  Department!)  lor  increasing 
the  qiiiintity  protluction  of  aircraft  ami  urvriiig  the  adoption 
of  a  I'otituniinp  program  of  maniifaetiire  for  the  next  three 
yeai  h 

la  eari>'  April  iln'  <'hainnaii  of  the  executive  committee 
conferred  witli  the  Secretary  of  the  Navy  and  the  Secretary 
of  W«r  W  to  the  best  meilKid  to  obtain  tbe  mo«t  elTteipiit  re 
Boha  in  tbe  defdopment  of  aviatioii  and  tha  anpply  of  air- 
craft for  military  and  naval  purpoaes,  statilig  tiiat  the  Ad- 
visory Committee  deemed  it  desirable  to  ereate  an  aicronan^ 
ieal  aorviee  with  a  civilian  head,  hot  not  a  distinet  Govam- 
jMBt  department.  This  met  tha  iafontal  approral  of  tta 
two  aeeretariea  and  after  »  thonmi^  atody  of  the  proUcm 
tin  fommittee  recommended  to  the  Ooandf  of  National  Da* 
fenaa  that  a  board  h<>  nppointad  the  CetuMil  of  Nati«Hd 
Defenae,  wiOi  the  approval  of  tbe  Secretary  of  War  and  liie 
Secretary  of  (he  Navy,  to  be  known  as  the  Aircraft  Produc- 
tion Board,  whose  duties  would  be  to  consider  and  deal  with 
the  problems  arising;  in  eouneciion  with  the  quautity  produc- 
lidtt  of  aircraft  in  the  rnite<l  States  for  militark'  purposes. 
Tib  A  h  i-,i>ry  Committee  turthcr  re<  onittiemh  il  that  tlie  S(.h;- 
ritui\  ut  War  and  the  Secretary  of  the  Xav\  ap|ioint  a 
Joint  Technical  UoMr<l  ut  tlic  Army  and  N:p,  \  I'lr  lictcriniii- 
in^  spcciticatious  and  methods  of  tuspection  lor  all  aircraft 
MqainOHOta  for  the  two  serviec^t. 

Ground  Schools  for  Aviaton 
Snppkinanting  the  neoaunendatioa  mada  to  tha  SaeiV' 
taiy  of  War  and  to  the  Saeretaiy  of  Navy  that  a  ooit> 
tinning  program  be  approved  for  the  prodoetion  of  airnaft, 
on  Apru  13  the  committee  recommenacd  to  the  Council  of 
National  Defense  that  tbe  several  problems  connected  with 
the  establishing  of  cadet  training  schools  for  aviators  and 
with  the  production  of  aircraft  should  be  considered  toother 
as  iuterrelated  problems  and  should  also  be  oODlideRd  jointly 
for  the  uses  hoih  of  the  Army  and  Na\-y. 

Ti  oinmittee  further,  at  the  KU;rj;estion  of  and  in  co- 
operation with  the  War  Di^partment,  took  the  initiative  in 
oi^ani/ing  the  several  ^rrouml  or  cadet  -rliools  Un-  the  pre- 
liminary training  of  aviators  in  this  country  and  in  deter- 
niiriinu  tlic  eanicnlnni  and  methods  of  eanying  on  this 
iiistnictioii. 

To  this  etiil  the  i  oDinnlt'  c  took  iiniler  con-iidrnition  tlie 
different  nit'tho<is  of  tr:iinin;„'  used  by  Great  Hritain  and 
France. 

On  rwonimendation  of  the  <'nniMiirtee,  the  War  Depart- 
ment selwtcfl  the  followin;,'  six  e.ll]ei;l■^  for  the  establishment 
of  ground-school  training  in  aeronaut ir's :  Massachusetts  In- 
stitute of  Technology,  Cornell  University,  Ohio  State  Uni- 
versity, Illinois  I'niversity.  University  of  Texas  and  Univer- 
sity of  California.  I^ter  Princeton  Univerrity  and  Qeoq^ 
Bdbool  of  'f  eohnoiogy  were  added. 

Apro^foutitMl  Patents 

In  .Taniiar>-,  1017,  the  War  and  N'livy  Depji  lnn  < 's  rnlled 
the  ritlentiiai  uf  the  .\<lvis»rv  Conimitlce  to  the  prohibitive 
■.1)1*-:  of  airer.il!  eliiir^'eil  l>\  i!m-  \aiious  aircraft  maniifae- 
lurers,  attnhuting  these  piiie^  hi  the  e.vtra  item  of  royalty 
addi-d  by  each  tirin  in  aiil n  I'Ui  of  infrin<;eiiicnt  suits  by 
owners  of  alleged  basic  aeronautical  patents,  who  were  then 
thveataoiag  all  other  airplane  and  oeaplana  mannfaetnrers 


with  such  suits,  and  eaiisiaig  thereby  a  general  demmaluation 

of  the  entire  industry. 

After  numerous  meetings  with  GovemiiMBt  olBeialai  own- 
ars  of  patents  and  aircraft  nuuinfaeturers,  the  eoanittoa 

reeommenfled  tbe  organiz.-ttion  of  an  association  among  aif- 
craft  manufacturers  for  the  purjMise  of  crosa-lioenang  aanK> 
nautieal  putuuts  between  the  membenti  aoefa  association  to  ba 
known  as  the  Mannfsfltnrscs'  Aircraft  AasoeiatiOD. 

The  purposes  in  view  in  the  formatiott  of  this  asaoeiation, 
and  whwh  it  is  belie\-«d  have  been  aehievedr  are  tha  following: 

(1)  The  pre\-entiQn  of  tbe  virtual  danJotk  with  danger 
of  numopoljr  eiisting  aader  tbe  patent  attvatian  as  obtaining 
previous  to  ita  consummation,  and  the  removal  of  rcotraint 
upon  the  trade  operative  under  the  existence  of  Such  situation. 

(2)  The  settling  or  avoiding  of  all  litigation,  actual  and 
pros|»ecti\e,  under  the  pn>viously  existing  patent  situation. 

(;{)  The  opening  of  the  indtistn'  to  free  coin|>etitioi)  of  all 
airplane  nianufai-Iiircrs  luiii  llic  opeiimt;  of  all  palenis  lu'ld 
by  the  nieniberslii])  (>l  the  ;iS-^(MuUii->n  to  e<|iial  u-c  iiini  on 
e<pnil  Icnii-^. 

(4j  I 'ri  1',  i^iiin.  a-  t-.-t  f.irtii  in  the  artii  le~  <a  ameement, 
whereby  a  iii-if;:i  (in,;;nial ill.'  willi  ii  L'i\eii  inanu! net iirer  may 
be  j)ul  into  production  ai  d  ii>e<l  l>y  anotiier  uianufacturer 
with  all  desi'..:n  data,  drauinL:^.  specilleations,  el<'-f  on  the  pay- 
ment of  a  small  fee,  thus  facilitating  Quantity  proiluctiou  of 
an  approved  design  and  stimulating  tm  prodoetion  of  n«w 
designs  or  jirocesses. 

(5)  The  development  and  tinaneial  stability  and  confldenee 
in  (he  air|>lane  industry,  tbns  making  poaaible  the  Anancing  of 
the  ab&olutely  needed  ezpaosion  in  order  to  take  caio  of  tbe 
aipeeted  demands. 

(6)  Kcduced  cost  of  aircraft  to  the  Government  by  rediic- 
tiott  of  airplane  royalties  payable  under  all  patanta  mads 
available  oiidar  tha  aasoeiatioD  to  an  amount  mbs  than  one- 
half  the  fignres  pravionsly  dcmandsd  under  a  part  only  of 
these  pata^ 

(7)  Bmadly  speaking,  the  eneoarsgemeut  ut  airplane  pro- 
duction to  the  highest  practicjibte  degree  and  with  reference 
to  tha  dsntands  of  the  Ud^  ennncnt  iimier  war  oouditionSb 

Information  from  Europe 

In  .Man  h,  ItHT,  the  committee  arranged  in  conjonetioa  with 
the  National  Research  Council,  for  representation  on  tba 
foreign  committee  sent  abroad  by  the  Natumal  Research  Coun> 
cil  to  obtain  detailed  information  on  sdantiile  matteis  <Kf  bn- 
portaaoe  in  eonneetioo  with  the  war,  and  Dr.  Joa^  8.  Amea, 
msmber  of  this  eommittee,  waa  appoukted  soeh  reprssantativeu 

In  order  to  ftirtbsr  devdop  ooataet  with  smiroes  of  infor- 
mation from  riiroad,  Lieut.  Col.  L.  W.  H.  Rces.  R.  F.  C, 
member  of  the  British  Commission,  together  with  Mnj.  .loseph 
Tulasne,  Captain  de  (iuiche  and  ('apt.  A.  de  La  Orange  of 
I  he  French  Flyinjr  Corp*  and  nu'tnbers  of  the  French  Com- 
iniv-iiiii,  were  made  associate  racmlK'rs  of  the  coiiimittee,  and 
as  such  attended  its  meetings,  contributing  valuable  infoniut- 
tion  and  $u>rL'e'<i i<M>H  rsgarding  matters  with  which  they  were 
especially  familiar. 

Census  of  Pnduetion  (kipat4ty 
Prerions  to  th«  entmiiea  of  tha  United  States  into  the 
present  war,  the  committee  had  undertaken  a  census  of  the 

production  facilities  of  manufacturers  of  aircraft  and  aero- 
nautical engines,  which  information  was  made  available  for 
use  of  the  Aircraft  Plodnction  Board  at  tha  beginning  of  its 

work  in  April. 

5ile  for  ExperimmUal  LAoratory 

In  October.  1916,  tbe  committee  took  under  eonsideration 

the  question  of  the  selection  of  a  snilable  site  for  the  commit- 
tee's priipiisiii  c\|ierinu'iital  laboratory. 

.\t  thi-  .^.is  jL'i  «iion  of  the  War  Department,  requesting  rccom- 
tiiciidation  by  the  .\<hisory  Comniitli-e  in  tlie  matter,  this  com- 
niiltc<'  insjiccted  several  j)roposcd  ^itc-c  luni  alter  making  in- 
quiries as  tr>  the  t'e'ieral  health  conditiniis  .Tiid  the  problems  of 
accessibility  to  Washinirton  and  (he  laru-er  illdll^1  rial  centers 
of  the  Fast,  protection  from  enemy  nav.il  alt;iek.  climalu  cn- 
ilitions.  and  cost  of  the  site,  ir  ttinde  ri  ciciutiK  inlnl  mn  to  the 

War  Department  for  the  [virrlia  t  a  '^ite  ahout  I'lmr  miles 

north  of  Hampton,  \'a.,  whieli  recoiumendatiou  was  accepted 
by  the  War  Department  and  the  site  was  porrhased. 
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AVIATION 


Jurnary  1,  191t 


"ii  lijis  /itiii  (hp  War  DcpaidiH'iit  has  ali<)tc<.'d  to  the 
uiitteu  a  space  siiiicti  to  tlio  «Tf<-tion  of  the  committee's  pro- 
posed rescan  h  ]jii)orat(.h<>s.    Tlio  laboratory  biiil.ling  is  now 
Ua  the  <<jiirs<'  of  eoiistructii)n. 

The  (f.rnniiticr  has  also  under  preparHtion  plans  for  the 
llrst  avrodynariiR  lalmnitory  to  be  installed  at  Langloy  Pidd 
inteoded  for  the  development  of  high  wind  speeds.  The  work 
on  this  Isiwrstory  will  be  b^nn  as  soon  m  plans  are  ready. 

tir plane  Design  and  Materials 
The  eoiimiitlie  has  cfM.perated  with  the  Aircraft  Produetion 
Hoard  in  rouncction  with  a  wide  variety  ol  problems  relating 
to  the  desi^,  Ki>eeiticatioiis  and  testa  of  ainraft  The  ooo^ 
luitlee  has  now  in  hand  (November,  1917)  a  SMMt  important 
invMtiKation  on  the  use  of  sted  for  airplane  eonstnictinn. 

In  connection  with  the  subject  of  the  naterisls  for  airplane 
eonstrnetion,  the  eommittee  has  given  its  attention  diicilv  to 
the  mveetigation  of  itrnt  fonas  for  airplanes,  the  sirenglh 
of  sprnee  ban  and  the  developmont  of  eotton  airplane  fabrics 
as  a  snbititnte  for  Iriafa  linen. 

]j»  the  field  of  power-plant  di*i(,'n  and  const  ruction  for  air- 
craft, the  committee  has  coo[>eraf<'<l  with  tin-  Kiinau  of  Stand- 
ards ii;  till;  iicsig-i,  ronstructi.iij,  cqiuiniifiit  anl  .ipiTation  of 
a  VHciiiliii  chatnlMT  enfrine  ttsliiijf  iuUmitory,  which  is 

intemlcd  to  reproduce  the  conditions  of  lU'rotiautical  ciisini'S: 
<jpi'raiinir  at  hiarh  altitudes.  This  equipment  haa  been  iiisilalled 
with  spicial  id'crcncc  to  the  development  and  improvement 
of  IIk'  ••  Lihert,v  "  engine,  and  important  invi^iiirations  bearing 
on  this  problem  are  now  beinir  carrid  forward.  The  com 
mittev  Im-i  also  carried  on  a  number  of  rcsijirchcs  on  the  sub- 
jeet  of  radiator  desi^  and  proportion,  cnrliuretcr  design  and 
adjustnieat  and  ignition  apparatus,  and  is  continuing  its  study 
of  the  problem  of  an  oirpmne  engine  mnlBer. 

Airplane  Instruments 

The    fommitteo    haa    developed    an    improved    Uinu  of 
geographic  position  indicator,  which  will  be  of  special  value 
in  oonnectiQa  with  oertain  free-flight  testa  under  eonsideration. 
Ainraft  Communieations 

RojLcariliiif,'  tin?  subjci  f  of  aircraft  coraraiinications.  the  cotn- 
mitfce  him  <oij|H'ralci|  in  the  \ ■■Inpment  of  a  jrcncralor  lor 
wireless  sending  t'mni  aii-iil;ii:(  >  atnl  iiit>'(nliHl  to  satisfy  the 
rc<piifcnu'iits  of  the  Arui_\  nii<l  Navy.  MeuiiH  for  riceiviiit,' 
wireless  signals  in  an  .•iir])lane  have  also  been  invist itrafid 
and  it  has  been  i  stiiKlishid  that  n  very  oflVient  receivin^r 
employing  the  wikiiM  'm  ihn'l  is  i.rarhc  ahlc  Jnveslifjali' ihh 
are  sitill  bein^:  parried  on  regarding  means  for  detecting  hoa- 
tilc  airplanes  before  they  are  vimUe  OT  before  they  eaa  be 
heard  by  the  unaided  ear. 

Mapping  from  Airplane* 

On  March  8,  1917,  ihe  (•i)!iiriiiiii'<-  look  under  consideration 
the  development  of  niftlioil-i  for  iiiaiipiiicr  from  air|ilauesi. 
Allotments  wik  ii..fle  l<ir  di'vclopinir  a  r.<  w  ty)n?  of  airjdane 
mapping  camera  and  jrra(iryin>;  progress  has  been  made  iu 
the  developinent  a£  such  at;  ni-truiiMnt. 

Meteorologf 

In  (he  Add  of  meteorology,  the  eomndtteB  reeommaadsd 

to  the  President  an  appropriation  for  the  extension  of  the 
ncrological  work  of  the  U.  S.  Weather  Bureau,  and  in  ae- 
cordnnoe  with  which  an  appropriation  of  was  made 

by  (^ongrcss  for  this  work. 

In  .\npist.  1017,  the  .\il\i>ory  Committee  recommcnflt  d  that 
there  be  organized  under  the  Chief  Signal  Ollic4jr  of  the 
Army,  as  a  war  measure,  a  milftary  aerological  aerviee  with 


neeeaaaiy  statioas  and  eqnijjMnent,  both  in  the  United  Statw 
and  abroad. 

Board  of  War  Inventknu  in  AeronauHet 
The  committee,  through  an  appropriate  subeoaunittae  ap> 
pointed  tor  the  pnrpoae,  hat  aoted  as  a  board  of  imentuiui 
tor  the  Uovemment  in  matters  relating  to  aaroiuuitks,  and 
since  the  outbreak  of  hostilities  between  the  UnitsdStat« 
and  Qermany  it  haa  w«ek|y  enmincd  haubadt  of 
tions  and  inventions  pertaining  to  this  snbjeet. 

Definition  of  Tecknicat  Temu 
During'  the  year  the  committee  has  given  farther  atffntiwt 
to  the  »iubj(<ci  of  the  definition  and  «faMiiiy»i^^t|ftn  of  teeh- 
nieal  terms  used  in  aeronsntie^  and  bat  prepared  a  further 
edition  of  its  bulletin  ou  the  anbject.   (Tedinieal  Report  No. 

Metric  System  Adoptetl 

Oil  lecoioaieildation  of  the  .•\d\-isor\  Ctitiiiniltee,  in  De- 
cember, the  War,  Treasury,  Interior  and  Commerce 
Depart iiunis  adi  i  ir  j  the  melrie  system  of  weights  and 
measures  for  all  drawings  and  calculations  on  aeionautieal 
matters,  for  ose  with  the  aeeompaiqribig  English  eqmvalents. 

Ai'rial  Mail  Routes 
In  i)i-<  eiii'iier,  lltfti,  ilie  subject  of  cooperation  with  the 
Post  Olhce  Dejiarlmeiit  in  the  establishment  of  aerial  mail 
routes  was  considered.  Kecently  the  Second  Assistant  Post- 
master (icneral  ha.s  expres.scd  a  desire  to  develop  such  zootca 
in  ft  trial  way  and  so  far  as  military  requirements  may  psr- 
mit  famishing  the  needed  eqnipment  and  pcnonad. 

(7/ 1  (7  Aerial  Transport 
In  the  latter  part  of  ]!>17   a  special   subcomniittce  was 
a)>|K>inted  to  take  under  consi<leratioii  the  various  phases  Of 
civil  and  commercial  uses  of  aeronautics  with  apeoal  refer* 
enee  to  the  conditions  wfaioh  may  be  expected  to  develop  at  the 

close  of  the  war. 

Laniitni:  Field  for  Transient  liiiilors 
In  conru'elion  with  Ihe  aeconiii-.Hl.iiiMti  ol  (tii:i-iinl  aviators, 
and  in  cooperation  with  tlie  War  Department,  a  tentative  se- 
lection of  a  tract  ol  land  was  made  on  the  Eastern  Branch  and 
southeast  of  the  Washington  Navy  Yard. 

Teehnieal  Reports 

The  followinf;  is  a  list  of  tci'hnical  re|>orts  \\lii«-li  have 

been  I'olleeted  by  the  exi'cniive  committee  for  publication  in 

the  :hinl  aiiiiiial  repori  [h'rpor'.s  N'os.  1  to  12,  ineliisive,  Were 

published  in  previous  annual  ie|>oris)  : 

No.  13.    Jfeteorology  and  Aeronautics. 

No.  14.    K.Tperimental  Kesearch  ou  Air  Propellers. 

Xo.  1").    N'omcnelature  for  Aeronautics. 

N'o.  16.  The  Stretching  of  the  Fabric  and  the  Deformation 
of  the  Hull  iu  Full  Balloons. 

No.  17,  An  InvcatUH^ioa  of  the  Klements  iriiieh  Contribute 
to  Statieat  and  Oynamleal  Stability  and  of  tlie  Eflsets  of 
Yariatioa  in  those  Blementa. 

No.  IB.  Aerofoils  and  Aerofoil  Stmetnml  OombinatiDna. 

No.  19.  Periodic  Stresses  in  Oyroaeopie  Bodies  with  Appli> 
cations  to  Air  Screws. 

No.  20.  AenKlynamic  Coeffidents  and  EqpiivaleBtS  fas  Dif- 
ferent Systems  of  Uuitii. 

N'o.  'JI.    Theory  of  an  .Airiilaiio  Fiu  ouiiterint,'  Quels,  U, 

Xo.  22,    Fabrics  for  Aeronautical  Construction. 

No.  23.  Aeronantieal  Power  Plant  Investigatioiis. 


Annual  Report  of  the  Chief  Signal  Officer 


The  work  of  the  Signal  Cor|)s  has  included  tlie  develop- 
ment of  the  Army's  air  program,  the  installation,  operation, 
and  maintenance  of  military  tele{;i-aph  and  tele])hoiie  systems, 
and  radio  ship  and  shore  stiition-s,  the  inslall.-ilion  and  inain- 
leiiancc  iif  amiuiii  iator  buzzer  and  other  tai_-rt-i'aii^V  i<iiu- 
Tiiuiiicalion  systems,  the  su|iply  of  tlu^  si«-nal-ii:i;t  i  inuita- 
bili'y  c(inipini'iit  to  'In-  -rv.  :ai  rmMpiMients  of  Ihe  -Anny,  and 
tfic  snjiply  of  inateiial  lor  tli''  iii.iintenancc  of  (Ire-control 
-^v.  nts  and  raiiio  and  sil,'ii  il      U  'ons  for  coa.st  defenses. 

At  the  commencement  of  the  tiacal  year  1917  the  Mexican 
border  mobilization  was  in  pmgrsas.  Hie  Signal  Corps  met 


its  requirements  for  that  additional  work  with  some  diiSculty. 
After  some  months  the  situation  was  relieved  by  an  appro- 
priation for  the  air  service,  about  ten  tinier  a.-  irreat  the 
total  amount  ajjpropriatcd  for  such  .service  duriu_'  the  j>nj- 
etdiiiE:  four  years.  Aiiilitinnai  inereu.>^<}  in  personnel  through 
tiie  h'eserve  Corps  was  a!^o  auliiorize.l  a!id  the  corps  given 
autliority  to  ].nn  i?.  d  witli  ti  e  ot  u'atii/.al ion  of  unita  aod  the 
purchase  of  eijuipuicut  lo  uhe!  iM-iini:  i;ce<Is, 

The  Sif^ial  Corps  had  at  its  dispifsa^  ac  if:i-  i>  ithreak  of 
the  present  war  the  nucleus  of  its  war  personnel  and  com- 
plete information  as  to  the  posaibaities  of  tin  matsrial  maAel, 
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and  with  the  assistance  «1  the  National  Ad\-iBoiy  Committee 
for  AflnwauticB,  the  National  ii«a««reh  Conneil,  and  tha 
Cotmdl  of  NatioMd  DafHMe,  immediately  aeted  to  meet  Uie 
emfltgenciy.  Conditiona  made  neceaniy  •  qieeial  air  pngrara. 
CoQcna  appioTed  of  the  air  program  and  Ot»  bill  -wu  ogned 
^  tbe  Pjwndeiit  July  24.  1917. 

IWhnrkig  is  a  statement  of  the  Government  boards  directly 
aasoeiatad  with  the  otHce  of  the  Chief  Si)rnal  Ottlenr,  the  sev- 
eral diiniODa  nc*ct.%i»anly  established  in  that  olliee  to  meet 
e.\i8tiugr  oonditioiia^  and  a  geneial  statanMot  of  the  dotica  of 
each: 

CouneU  of  Nationol  D^enae— Aircraft  Produedon  Board 
Hub  bootd  vaa  established  by  vesoliitiOB  of  ihe  Council  of 
National  Defense  of  May  16, 1017,  to  comrider  natters  niat- 
inir  to  the  quantity  prodnelioa  of  aircraft  in  the  United 
States  and  to  eooperate  wiUi  the  Army  and  Navy  in  further- 
iag  their  nir  projipranis.  In  its  advisory  capacity  the  bowd 
has  rcnden->d  invaluable  aid  to  the  Signal  Corps. 

Joint  .Vniiy  ami  .\avy  lioarils  on  aoroiiaiH  ical  cognizance^ 
dosig-n  and  sptviti'-atiuiis,  Zi  [>|i(  ln  .s,  and  on  teehnical  aiioaft 
\v<'re  i'ri'a;'>i  ami  lia', i'  inMiiril  tlii>  desired  coopeiation  be- 
tween the  War  and  Navy  Deparliuuuts. 

Air  Division 


Thi 
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OTicer  of 


the  An;i\  La-^  ^.'cinTal  .Mipcrvisinii  over  all  iijatteis  pertaining 
to  a\ialioti.  It  hamllfs  all  iii.it tt-rs  <i\  licM^rn  and  develop- 
ment of  airjjlaiii'ii;  (lie  st-lii-tio/i,  tiaiiiin;:,  aiiil  commissioning 
of  lliH  ulTircrs  of  the  n\inti<in  sci  Imhi;  thf  rccruitini;  anil  or- 
gmn/inj,'  <il  lis  eiilifte'l  pfrsoiinel  for  duty  at  home  and 
ahriiatl:  tlio  traiiuni;  ot  a\iat<irs  and  the  QODdoot  and  Opera- 
tion of  aviation  schools  and  stations. 

The  following;  table  sboirs  flw  sum  appiopriated  for  Amy 
aviation  porposcs: 

isfj   $1-J.-.,0IM1 

101.!  ,,,,  lOO.OfMi 

l*'!^      ••*v.*...a>...ar«*aaa«ia**. «•«■»■■•••■*■•■■•■»• 

l»*l«t      ••.■■■••■«..■>•«..  ....•*«.4*««»4»4»4». «.i<f,'mO 

I'JIH   ,,  ,,,   .^<ll^,^>no 

nut;  17.  urKciit  'lirk-lencT   .''i00.0(mi 

11117    i,i.;:Hi,fi8B 

1UI7  Ih,  iiri:<'i>t  <)<'IMf>nry   43.490.000 

On  .July  1,  1916,  Iwenly-three  offirers  of  the  Regular  Amy 
had  completed  their  trainiiij  in  ax  iation  and  were  serving  on 
daly  with  the  aviatira  s. .  in  i:  it  the  Signal  Corps.  Twenty- 
aix  other  offloeis  wera  under  instruction.  A  small  number  of 
tama  was  maldqg  airplanes  or  airplane  enginca.  With  one 
or  moM  eneptiona  (HraetieaUy  none  of  these  were  prodnwhw 
note  than  an  oeearional  maehine,  and  most  of  the  pmdnet  haid 
been  eontraeled  for  by  foreign  governments.  Five  offloen 
were  in  Wa.sliiiigton  charged  with  the  doty  of  overseeing  the 
eipansion  of  the  avnitiim  scclion  of  Ihe  Si<;nal  CorpN. 

The  problem  of  the  fiscal  year  1918,  therefore,  was  the 
problem  of  iirrparini^  a  •.'•'m  ial  jilan  ot  lii  \  I'lupment,  of 
spoiirinj,'  tlu'  rooix-ralion  nl'  ilic  aeronnutii-al  iiniuslry  and 
insuring'  its  i \|>;irisii>ii,  ami  ij!  suKiiif;  thi'  inmiincrabli'  si-icii- 
tilic  and  i  ii^run  iTing  problems  which  must  be  met  to  send  men 
and  machii:)-^  into  the  air  to  rscflunoitcir  and  to  flgtit  over 
unmappe*!  <'ounlty. 

Many  wr.  ks  wrrc  ri'<piired  to  remove  the  obstacles  in  the 
way  of  obtaining  suitable  airplant-s  and  airplane  engines  in 
largo  quantities. 

SpectHoa!ii>!i>.  uf  various  typm  of  machines  were  prepareil 


.i|>|iri'i'ilall'Hi, 


Standards  UMd  for  the  testing  of  vintfitf  twrtarialt^  and 
deviees  of  all  soito  vbieh  night  increase  thenilitaiy  cfltenKgr 
of  the  aviator  raeeived  trial. 

The  money  psovided  by  Congresa  for  the  pONhase  of  a 
site  for  an  aeronautienl  e.\-penmental  station  was  used  in  the 
pnrehaae  of  Langlcy  P'ield  at  Hampton,  Va.  This  site,  ideal 
for  both  land  and  water  Hying,  was  selected  after  a  thorough 
canv.-uss  of  available  iructH. 

Till'  iiulioiial  dflcriM'  ad  ot'  Jimc  .t,  H'lti.  aulliui i/inir  the 
orijanizjition  til  an  ( MUrci--'  lir-t  rw  atnl  an  Ktili>ted 

Heser\e  Coriis  ua.s  iikkU-  tin-  l>n>iv  i'ty  ltaii;ili:.,'  a  r^'<^■r^l'  civ- 
ilian pcrtiiiijiu'l  of  llycis  anil  it«'i'lia)iii  v.  ami  a  ^ysti  iii  <>l  in- 
struction wa.-i  a<l"|iti-l  wliirli.  wnli  aiii|i[ilii'.ilii>[i  aiul  iii.i<lilua- 
tioii,  is  till  iiiiriL'  iJif  h;i.-is  .il'  ihi'  iii^l  i  ml  n  m  ol  war  pilots. 

Wlicti,  lu  .\jiril.  tiic  I  iiiicil  .Slates  ciiicrcii  the  Kuroitcaii 
war  tlio  Cliicf  Sis:nul  <Hlii  er  availed  liiinscit  of  the  otTcn* 
of  a  nunilMT  of  cuiliati  experts  to  assist  him  by  advice  in 
meeting  the  problems  of  expansion  which  confronted  the  avi- 
ation ser^'ice.  Kcprcstintativcs  of  other  (io\emments  at  war 
were  also  consulted  and,  as  a  response  experts  in  every  line 
of  aeronautical  work  were  sent  to  Washington,  so  that  the 
combined  experiences  of  three  nations  became  available  to  the 
United  States. 

Although  training  machines  rould  he  obtained,  the  war  air- 
[dane  wiUi  its  reflnenents  of  cntistnu  tion  and  its  engines  of 
unpreeedented  effleieney  was  practically  unobtainable  in  tbe 
riiitcd  States  in  April.  The  Liberty  engine,  which  for  power, 
light neji.-j,  an<I  efliciency  cumparca  favorably  with  the  best 
Kumpcan  1yi>es.  was  under  development  in  .luiic. 

i!y  the  end  of  .lutie,  l!)17.  tlie  number  of  Hegular  .Xmiv 
ollicrrs  Iraim-il  aril  tictailcd  to  nviafinii  duly  li.-iil  liccii  in- 
crease<[  troia  twctity  llirce  to  [unci v -t\wi.  aii<l  in  uiiilition  fifty 
four  civilians  had  qualilicd  for  i  oniriiissions  in  llyitii:  cupai-i- 
tiis  in  the  Signal  Hescrve  Corps.  The  svstcni  of  training 
i'i\"ilian>  '-i>y  ri'innn 

liotI   of  elgilt  '■rilOo 

tive  officers  ci.iiM  iniur  ■.fliiinlin;,'  in  -nilifary  discipline,  Ilic 
principles  of  airplane  and  engine  ron-irm  lion  and  operation, 
radiotclegraphy,  photogmphy,  bombs  and  bomb  dropping,  and 
aerial  observi^ion,  and  at  the  close  of  the  fiscal  year  many 
student  officers  were  under  instruclion. 

The  program  of  action  made  possible  by  the  Congresaianal 
appropriation  tiial  biN-ainc  available  .luly  24,  lfll7,  had  beSB 
practically  mapped  out  In-fore  the  end  of  the  fiscal  year. 

Equipmeni  Division 
The  fiscal  year  1917  faaa  shown  an  abnormal  expansion  of 
the  work  of  the  equipment  division,  doe  to  the  declaration  of 
war.  Many  pfobtema  of  supply  and  finance  have  arisen.  The 
formation  of  many  new  ovganisationa  and  (he  inerease  in  the 
aUowanee  for  sueb  oiganiations  has  made  it  necessary  for  Uie 
corps  to  seeun  cnomous  quantities  of  mobile  amy  equip- 
ment. 

siandardiKfltion  in  the  ty]Ms  and  nvduetioDof  aiiplansa 
and  aiiplane  engines  was  Initiated  with  tts  cocnsntlOII  of  the 
manufacturing  industries  of  the  conntiy.    THS  baa  iuVOlvad 

the  reconstruction  of  factories,  in  most  eassB  the  inttallatioo 
of  rutin  ly  new  equipment  and  the  devdopnent  of  a  new 

organization. 

'flic  followm-.'  -In.w-  tl  ilislni r-niifnt Cl-om  Signal  CoTpS 
appropriations  during  (he  lisnd  vcar  lUIi  : 


■  ns  Juiil  f)een  ampliliid  by  tbe  orcraniza- 
•  t  tniblarv  nir(>n!iiiti< where  prospec- 
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by  u  board  of  technically  trained  ofiirera  assisted  by  consult- 
iog  engineen  from  civil*  life;  tlie  facilities  of  Ihe  Bureau  of 


The  foUowiug  shows  the  disbursements  from  allotments  to 
the  Signal  Corps  during  the  flaeal  year  1017: 


.\p|iraprlatlriii. 


Flrv  rrintrol  liiitlullalionx  

Board  of  OrtJiuincr  niid  Kortllli'iitloii   " 

Eaulpim'at  »f  <'iiiii«t  Arllllcry  armortcH.  orcanlu'*!  MllltUl  

Vlcld  ArtUlviy  t«r  Orjanlseil  Hilllls.  mo-Wli . . . . . . . , .... , ... ..... , 

ArsiB,  ualfDnis.  cqulpnieDt.  etc..  ror  UeM  arrvhv.  JSmlaml  (iuatd.  IStT. 


Am.iiinr. 
$1111.  t  it  ".11 
sMi  i;i» 
<!:i^>  7." 


TJi*ntin«,'iT»*'iit'.. 
j.t7s..T:!i;.::i 
.'r,.!.70 

ttll!'."."! 

ll..-tSfs4T 
X43t.23eT.0O 


BalsDcr 

niicxpcodvd. 
la.t.HllH.'JA 
25.627.09 


Digitized  by  Google 


News  of  the  Fortnight 


Unification  of  tlie  Briti^sh  Air  Services 

The  uniH<>ation  ot  the  British  air  aerrioeB  uinler  a  Bingle 
lieail  n>spoagible  to  Farliuiucut,  whidi  baa  iH'fii  a  long- 
standing topio  in  the  Engliah  pven,  ia  now  an  ataUiaiwd  fact 

The  Air  Fore*  Aet,  1017,  tb»  bill  tor  wbieh  was  intnklnead 
in  tile  House  of  CoBUUOoa  on  Kov.  8  by  the  Government  and 
passed  by  lioth  bonssa  in  the  latter  part  of  November,  pro< 
vides  tor  the  establiduoent  o(  an  Air  Force,  equal  in  atatna 
with  and  independent  of  the  Navy  and  the  Azmy,  in  wbieh 
the  present  Royal  \aval  Air  Service  and  the  Royal  Flying 
Corps  will  be  ubsor))ed. 

Tlio  Air  Force  Art  further  prnvidi  s  for  lln'  istaltlishiiicnt 
of  an  Air  Couiuil,  (.-quiil  in  8t«tii>;  wilh  and  tiniopciidcnt  of 
III!  Hoard  of  Admiralty  and  tho  Army  (.'oun«-il,  whicli  will 
laki'  (lif  place  of  the  present  Air  Board.  Tin'  pri'sidenl  of 
tlir  Air  ruuni  il  is  to  he  a  Serretiirv  nl  Slalr  «i!l  h<ild 

a  |H>-.iiiini  analogous  to  the  First  hrr.-i]  <it  the  Aiimiialty  and 
liir  Sfcrrlnry  of  State  for  War.  He  will  h^^  iiini-ll\  rcspun- 
sihlc  to  Parliament  for  nil  f|n('s!iiiMs  ilvm;,-  tin'  |><i>ormel 
and  material  of  the  Air  Fnni-.  and  liii'  inanufacture,  design 
and  e<piii>ment  of  ain-rafi.  While  ihe  .\ir  Board  is  only  a 
eon.sidtative  hody.  the  Air  I'ouneil  will  possess  exeeutive 
powiT.  .\t  pr<-iMit  it  is  j)ropos('d  that  tin'  Air  t'ouncil  shall 
eoiisist  ui  a  Sffp-tary  of  State,  a  Chief  nt'  ."stalT,  a  Std)-Chief 
of  Stofl,  aud  two  odieers  who  shall  he  responsible  for  the 
peraonuel  and  the  materiel,  respeetively. 

The  Air  Force  Aet  also  provith-s  for  the  establi.shnient  ol 
an  Air  Force  Reserve  and  an  Auxiliary  Air  Force,  which  will 
have  a  status  similar  to  that  of  the  Royal  Naval  Reserve  and 
the  Territorial  Foree. 

Mins  Stilisoil  in  Record  Flifilil 

.Mis.s  Katlicntic  Stiiison  <■^t^lllli^lle^l  a  iicvs  Auii'ni-.ui  t;oti- 
Slop  reeord  tV>r  iiu'iilaiii-  th^lit  mt  ]U^i-.  11  \i\  l!  ,  I'l;:-  Irm  i  Sun 
Di«'po  to  San  Krani'isi-ii.  and  cuv  i'mi;^:  the  distance  o;  tiiO  iiules 
in  nine  hours  and  ten  iiiu.i;ii'>. 

Miss  Stinson  sufTereii  .soniev^hut  from  the  cold,  dm-  to  the 
high  altitude  at  which  she  flew,  but  olherwi.-M"  slie  cxp'.-neni'ed 
little  dist'orofort  on  the  long  trip.  In  crossing  the  Tehacba|)i 
uiountaintt,  in  southeni  California,  she  reaebedlier  faigbest  alti- 
tu«le  of  Ihe  jouniey  -ii.OOO  ft. 

Miss  Stinaon's  flight  beats  the  previous  non-stop  record  of 
512  miles,  made  by  Miss  Huth  Law,  Nov.  19,  1910,  between 
Chicago  aud  Honiell,  N.  Y. 

Mias  Stinaon  started  at  7^  a.  m.,  from  the  North  Island. 
Avtation  Oroands  at  San  Diego  and  airived  at  the  Presidio 
ICIitaiy  Rcaerratioiia  at  441  p.  m.  The  flight  was  made  in  a 
triplane. 

Govcrnnietit  Is  Usin-i  Motor  Plant 
That  part  of  the  inai  liini'ry  and  ]dant  nf  (he  (Seiiernl  Vehicle 
('n.  lit'  I.on<:  Island  ("itv.  N.  V..  wl;irli      lii-in>:  iitili/.i.l  to  tuni 
Out  I  lie  tJnonif  luoiiosoupape  aiqdane  engine,  has  recently  been 
talo'K  over  liy  the  (tovemment.  The  eompany  makes  the  fol- 

lovviiij;  Mtitiouncement : 

■'Willi  respe<'l  111  ci-i'ta;!)  runinfs  rft;ariiiinx  llir  General 
Veiiicle  Co.,  Inc..  it  nia>  be  au'limilalivi  ly  stated  that  while 
a  considerable  ])orlion  <d'  the  Loiil'  Island  City  |ilai.t  will  be 
dt'vofe<l  to  other  work  than  the  maiiutacture  of  elecine  trucks, 
the  (leneral  Vehicle  Co..  lus  well  aw  its  manufacture  <d'  electric 
trucks,  will  continue  utiiizing  such  portiotis  of  the  Long  Island 
City  plant  as  may  lie  nceessary  for  the  purpose  of  Oontiwiling 
its  boaineaB  of  nmrly  seventi-^n  years." 

OfTpr  Boime  to  Speed  Spmee 

As  a  means  of  ■-iveding  up  the  production  of  spruce  to  be 
used  for  militai  \  an  plnnes.  Col.  Bricc  I*.  Disque,  Signal  Corps, 
r  S  .\..  itj  i  h.iri:'  .d  spnice  pmdiiclioii  at  Portland.  Ore., 
aiiiioiini'cii  rci  i  iitly  tlial  the  ( ioveriitnetit  Wftiihl  pay  a  substan- 
tial Ihiuus  on  all  d.  lucries  pri<ii  :  i  I'eli,  -i-S.  HUH,  and  at  the 
same  time  uniinuiiied  a  new  and  iiiidu  r  price  per  tliousand 

fe<-t. 

The  i>ricc  was  (ixcd  al  ^'.H)  per  ilioiisumi  Icel  f.  <•  !>_  nf  the 
piiini  ot  iiispcctinii,  plus  a  l)r>iiiis  id  -40  per  thimsiii  d  L  et  lor 
all  piece*  aer4'pled  up  lo  .Ian.  ^tl,  and  a  Imnus  ol  -riid  per  thoU' 
sand  feet  tor  all  accepted  up  111  Fell.  'J.S. 

Col.  C  G.  £dgar  lias  Been  Promoted 
Lient.-Ooi.  C.  Q.  Edgar,  U.  S.  A.,  who  is  in  chaige  of  the 
Construction  Division  of  the  Aviation  Section  baa  been  pro- 
noted  to  be  a  colonel  with  rank  dating  from  Dec.  1. 


Secretory  Danlelm  on  the  Naval  Flying  Corps 
In  his  iep<nrt  to  the  House  Sub-Committee  of  the  Naval 
Affairs  Committee  as  well  as  in  the  discusaion  which  fol- 
lowed, Seeietary  of  the  Navy  Daniela  gave  the  following  in- 
fonaatioii  regarding  the  espansion  of  tbe  Naval  Air  Senrie& 
The  increase  in  the  naval  aircraft  material  has  been  ap- 
proximately 1,4()U  per  cent;  in  pcraonnd,  3,000  {ht  cent;  m 
stations  and  training  schools,  3,200  per  cent,  and  better  results 
are  steadily  obtained.  An  estimate  of  10,000  machines  and 
5,000  aviators  is  well  within  the  eonect  nomber  to  be  ex- 
pected for  nc.vt  spring. 

The  naval  aircraft  factory  at  Philadelphia  whieh  wan 
completed  within  ninety  days,  is  al>out  400  ft.  lutij:  ami  has 
a  Moor  s|iace  of  ai)]iroximately  140,000  s().  ft.  It  is  cxpei-ted 
t<i  proiliiec  soiiietbinir  like  l.tMMI  inaeliiiji-s  a  year  of  the 
smaller  'ype.  nr  )..-iliaps  i.n.e  lialt'  tliat  nmtd>er  of  the  lai-arer 
type,  when  in  lull  uperat niii.  In  aildltlon  to  relievinj;  ulber 
manul'aetui'ei>  u>r  .Vfiiiv  wurk,  the  naval  aircraft  laetorv 
will  eonduel  e.xpennieiilai  work.  The  production  end  will 
also  supi>ly  the  Navy  with  corrc<-t  ligurcs  as  to  the  cost  of 
machines  aud  so  protect  the  service  as  to  expenditures. 

Report  of  die  Forester 

In  the  annual  !e|ii'lt  n!'  tlie  Fore-.!  S.  i  wec  nf  llie  I'liiled 
Slates  !)epartme-it  i>t  .\jnrnlriii<  it  is  -tateil  liiat  in<r  .'lO'i 
f.  sis  \w-ie  made  rrnin  Silka  --|iniee.  ulnle  oak,  an  I  \ellii'.\ 
Idieh  to  detenuiiie  the  inlluenee  of  drying  and  steaming  on 
stn'tigth,  with  ]iar1icular  r«'t"crence  lo  ii.se  in  airplanes. 

Kiln-drying  tests  ju-evious  to  the  entnince  of  the  United 
Slates  into  the  war  continued  along  the  same  lines  iis  in  the 
(la-st.  Encourairint;  tests  on  stnniiiral  sizes  of  I)ouj;las  lir 
show  the  |)ossibility  of  kiln  drying  without  nppn'ciable  loss  of 
strength.  A  method  wa«  jjerfwled  under  which  hemlock  shij^ 
lap  can  be  dried  to  shipping  <-ondition  with  practically  no  dO- 
grade  in  forty  to  forty-eight  hours,  and  2-iuch  plank  in  from 
four  to  aiz  da;^  Douglas  fir  and  red  and  white  Hr  were  alio 
dried  to  practieally  a  perfect  condition  in  forty-eigbt  Imhiis. 
Hw  time  for' drying  maple  laat  blodta  waa  rednted  toom 
twenty-one  to  two  months,  and  losses  reduced  from  aa  sranwa 
of  about  15  per  eeat  to  fi  ^  eent  <h«en  baaawood  waa  satis- 
factorily dried  in  2^]MSb  flucknesses  in  thirteen  days  and  1-inch 
thiekne&^s  in  nine  d^ya.  Dogwood  sticks  and  iron-wood  blocks 
were  drie<i  in  compi»ntiv«ly  thoit  poriods  withoot  ebadoag 

or  honeyconihiug. 

No  Aero  Show  to  Be  Held 

The  Organizatita  Committee  of  the  Seeond  Pan-American 
AenmautMal  Ezpoaition  annoiUMei  that  in  order  to  keep  clear 
of  any^  possibility  of  adding  to  the  oooKestion  in  transpovtaliOD 
facilities  of  the  eountfy,  it  has  deeided  to  postpone  tbe  ex- 
position, which  waa  to  be  bdd  at  Ilia  (hand  Central  Palaee 
beginning  Feb.  16. 

As  the  entire  purpose  of  hohling  the  show  was  to  jiasist  in 
carrying  out  (he  aerial  pn}gram  by  Ihe  process  of  education 
out!ine<l  in  the  first  announcement  of  the  c.xpo^iiioii.  the  ciiiu- 
railtce  I'cels  that  it  can  carry  out  such  a  [irognun  by  holding  a 
series  of  aeronautical  conferences  instead  of  holding  the  show. 

Report  of  the  U.  S.  Naval  Observatory 

In  his  annual  report  to  the  Bureau  of  Navigation,  Rear 

Admiral  Howar»l,  U.  S,  X.,  retired,  superintendent  of  tbe 
Naval  Observatory,  refers  to  aMation  instruments  as  follows: 

In  eon.iiinciiiin  with  the  station  at  Pensacola  and  other 
eoiiimaiids  eiiijaired  in  tl\inir.  the  ohs^Tvalory  lin*  praitieally 
aii>'pted  as  standard  an  altimeter  (altitude  ancni)  '  I  ;ii  mii  i  t.  ;  i 
ami  a  <  lix'k.  A  com|>ass  lor  uircnvft  bos  been  adopted  aud 
issued  but  is  not  proving  entirely  satisfactory  and  further  ez- 
periMienls  are  under  way. 

•  li  e  loriii  of  statoscopc  tor  <lirii;lht<s  Im-  been  tound  satis- 
laetoiy  tor  certain  i>uriiose>  and  will  Ik-  is.sucd  to  each  dirig- 
ible when  delivere  1.  This  is  Ihe  Cusler  type.  This  instru- 
mcnl  is  ni>n-luniinoiis  and  iloes  not  iiidiiale  spenl  or  amount 
of  change  of  lH'i<:ht.  The  ohs4»r\atory  is  assisting  various 
inveiiiors  aii<l  niakeis  ol  instruments  to  devise  a  statosoope 
that  will  answer  all  reijuirement-"!. 

Tbe  obMcrxatory  has  on  hand  a  small  number  of  aiiplane 
eameraa  of  aeeeptable  design.  These  are  not  fixed  in  tbe  ear 
and  their  value  will  have  to  be  detomined  ia  servieOf  Otber 
tofms  of  f smeras  are  under  trisL 
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WHEN  THE  GLORIOVS  DAWN  OF  VlCTORy  COA^S  AND  1  Ht  TRVE 

I   STORyOFTHEWARCANBET01J).ITWlUBEFOVNDTHATCVRTISS  | 

I   AEROPLANES  AND  CVRIISS  MDi  HAVE  "DONE  THEIR  BIT  r  j 

I    CmiSS  AEROPLANE  AND  MOTOR  CORPORATION ,  BWFALO.V.S.A.  | 
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Airplane  Parts! 

Immediate  Delivery! 


Fortunately,  the  present 
crisis  finds  the  Standard 
Parts  Company  ready  to 
help  you  greatly  in  the 
rush  demand  for  airplanes. 

We  are  able  to  ship  im- 
mediately necessary  parts 
for  the  construction  of  air- 
planes the  government  must 
have  in  a  hurry. 

You  can  order  from  us 
at  once  such  parts  as: 

Steel  Tubing 
Stabilizer  Tubes 


Push  Rod  Tubes 

Tubing  formed  per  B/P's 
and  straight  tubing  in  di- 
ameters ranging  from  %" 
to  2«^",  14  gauge  (.083") 
to  22  gauge  (.028") 

Special  Rod  Assemblies 
Rims  of  all  sizes  to  gov- 
ernment specifications 
Bearings 
Tire  Rims 
Springs 
Forgings. 

For    years    we  have 


made  oval  and    "  D ' 
shaped  tubing  for  the 
Gurtiss  Airplane  Co. 

Let  us  help  you  make 
your  estimates. 

Write  us  for  information 
at  once  before  you  submit 
your  bids  for  airplane  con- 
struction. 

If  you  have  already  made 
a  contract,  wire  or  write  us 
immediately  and  take  ad- 
vantage of  the  instant  ser- 
vice we  can  render  you. 


The  factories  of  this  company  have  been  among  the  foremost  in  the 
field  of  motor-driven  vehicles  since  the  earliest  days  of  the  industry. 
Our  engineering  department  and  our  laboratories  are  among  the 
most  complete  in  the  world. 

The  Standard  Parts  Company,  Cleveland,  Ohio,  U.  S.  A. 

Famous  for  Stanweld  Rims.  Tubing,  etc.,  Perfection  Springs,  Bock  Bearings, 
Axles,  Perfection  Heaters,  Forgings,  Hubs,  etc.,  etc. 


Digitized  by  Coogl 


Jtntury  1,  1918 


AVIATION 


771 


We  Offer  the  Following 
Aviation  Equipment  For  Sale 


Martin  Type  Model  S  Seaplane.  This  machine  is  equipped  with  the 
well  known  Hall-Scott  A-5a  150  HP  Engine.  The  Seaplane  is  a 
two-place  tractor  biplane,  equipped  with  single  round-end  pontoons, 
with  auxiliary  wing  tip  and  tail  pontoons. 

Controls    —Dual— "Three  in  One." 

Equipment — Four  full  sets  of  Standard  Instruments  and  Accessories. 

This  Seaplane  is  of  the  type  recently  furnished  the  Holland  Govern- 
ment. The  Plane  has  never  been  put  in  actual  service.  The  engine 
has  seen  but  very  limited  service,  it  is  in  excellent  condition  having 
been  thoroughly  overhauled  in  the  Hall-Scott  Factory,  and  has 
passed  the  U.  S.  Government  Inspectors'  test. 


Three  Hall-Scott  A-5  Engines,  125  HP  6  cylinder,  vertical,  water- 
cooled  type.  These  engines  have  been  thoroughly  overhauled  in  the 
Hall-Scott  Factory  and  are  in  excellent  running  condition.  They 
are  complete  in  every  particular.  * 


Detailed  spccificalions  of  the  aboi>e  equipment  will  he  furnished  on  application. 
An  unusual  opportunity  is  offered  Itere  to  secure  some  very   hiyh  grade 
equipment,  all  in  excellent  condition,  at  most  attractiz-e  prices. 


WRIGHT-MARTIN  AIRCRAFT  CORPORATION 


New  Brunswick,  N.  J. 
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Established  by 

Union  Airplane  Motor 
at  U.  S.  Aeronautical 
Testing  Laboratory, 
Navy  Yard,  IV ashing- 
ton,  D.  C. 

Best  previous  record  ex- 
ceeded by  fifty  per  cent. 


UNION  GAS  ENGINE  COMPANY 

ESTABLISHED  1885 

OAKLAND       -       -       -  CALIFORNIA 
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We  also  manufacture 

ALUMINUM  INGOTS,  PURE  AND 
ALLOYS,  RODS,  GRANULES, 
ALLMINIM  SOLDER,  GUARAN- 
TEED  TO  (ilVE  SATISFACTION. 
RARRTTT  METAL  —  SOLDER  — 
I'K;  METALS. 

Shipments  prompt — Prices  low 
Quality  Right 


United  Smelting  &  Aluminum  Co.,  Inc. 

Gf^eral  Offices :-NEW  HAVEN,  CONN. 
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Austin  Standard  Factory-Buildings 

120,000  Square  Feet  in  30  Working-Days 
540,000  Square  Feet  in  55  Calendar  Days 

NINE  Austin  Standard  No.  3  Factory-Buildings,  each  600  feet  long, 
were  here  placed  side  by  side  to  make  a  structure  600  by  900  feet — 
540,(KX)  square  feet  of  well  lighted,  clear-working  floor  space.  In  30 
working-days  from  date  of  order  the  owner  occupied  120,000  square  feet. 
In  55  calendar  days,  less  than  half  the  schedule  time,  the  owner  occupied 
the  entire  540,000  square  feet. 

To  manufacturers  of  aircraft  and  aircraft  parts,  in  this  time  of  na- 
tional crisis,  permanent,  well  built  industrial  buildings,  erected  complete 
in  30  or  60  working-days,  mean  a  service  of  unusual  value. 


Austin  Standard  Factor)'-Huild- 
inRS  in  nine  tyfta  arc  ready  to 
meet  your  needs  for  short-time 
delivery  of  completed  floor  space. 
Designs  are  ready.  Structural 
materials  are  under  order  and  in 
stock  ready  for  shiiunent  to  your 
site. 


Write,  plioni'  or  wire  the  office  nearest  the  proposed 

work. 

The  Austin  Company 

Industrial  Builders 


rlund 
l>Hr4»it 
IndUknapnlla 
\rw  York 
l*ltl4hiirKh 

rhllmlrliihiH 

WMNhlnffInn 


In  .s|)ccial  work  as  well  as 
standard,  unit  res)iuu»ibility  as 
applied  to  industrial  butldinK 
means  much  to  the  Owner  in 
iurcness  of  results.  .\n  .Austin 
contract  insures  quality,  definite 
cost,  an<l  comiilctioii  on  time. 


tl!:i«  Kucllil  .Vvi-nuo  UdO)' 

IVnolMcat  liullJInK  Chrrrr 
MiTi-hnntc  Hank  Uulldinc     Main  tiVt 

21?  Ilrniulwuy  Uarrlar  s^v« 

HouMi  lIulUHnK  Court  IMS 

nun..|ln  Bull.nng  J 

Ucllvuc  Hold  Mnin  :r>Sl> 


4^  i|*  C  <  Co*.v 


conCbirv  o.^ 


Tills  sertlon  nJiown  luiir  .\ii!itln  Siuiiiluril  Nu.  it  Biilldlng  onn  Ix-  r\t<>i>(li-il  Iiili-riill.v  t.»  any  roqulrcil  width.  Fn.iii  Ihr  puiol 
A  «.  pulrit  H.  h-nvliiK  <.)ii  tlu'  nmnltnr  iimlrr  tt.  In  tlu-  orlglual  Standaril  t'rw-<»  S4-<'tl»n.    In  the  Imlldlng  Hliuwn  ■Iwve,  tlir 


|n>l 

width  will  IKMI  fi-rl. 
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The  J.  G.  White 
Engineering  Corporation 


Designers  yjrCA  Engineers 


Contractors 


Perform  all  designing,  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering  investigations  and  reports 
made  with  recommendations  covering 
every  detail  of  desigo  and  construction. 

Purchase  for  clients  apjparatus,  materials 
and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments for  prompt  shipment. 


43  Exchange  Place     -     New  York 

LONDON  CHICAGO 
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Mr.  JobB  B.  Burnhani.  Proidrnt  AmerlcaD  Oame  Amo- 
•■latlon.  Ml}-*  ■  ••  TrnpithoatlDg  Is  irrpnt  prai-ttri>  for  both 
f)i(n'rt«  nnd  t><7irlnnora  and  devflo|>i  frark  Odd  uliotn." 


Clay  Pigeons  Know  No  Game  Laws 


MAIL  THIS  COUPON 
markinc  X  helorc  lubiect  that  intcmtt  you 


TinitiWM 

□  Ilia  EumI 

□  Tn»dM««M  f- 

□  byriilt  Tif  Maliml 

Tii»itiiiil  igg* 

n  CMtona  hMiM 

p  Cm*  M  ImUiI 

□  FiirhU  liUa 

p-|  Di  TmI  SfiHiH  tmim 

Q  iMiiknia  Elbtr 

□  Wm«hI  DrMiN*  _ 

□  UtfWr  S«lMiw 

□  IbMin  Tn*t,   

□  Mtlil  LKfwn 

Mnlni  Sar»l>n 

□  UM  FaMi  Oil 

Q  baaMrdal  tii^i 

□  t}-n  \m  Ttiltl  Cm<i 

□  »!•« 

f~|  ClallMf'  CMm 

C  S"***"" 

□  Wm4  Pa^ 

n  VlhilM  Vinmli 

Q  Tai  Duullilri 

P]  Flnkilf  fnatt 

Q  Din  aid  latn 

Name   

Addrran   

CItJ  


Slate. 


There  is  no  limit  of  season,  law  or  time.  There 
is  no  long  distance  journey  to  the  shooting  grounds. 
There  i.s  never  the  disappointment  of  not  finding 
game. 

Trapshooting 

is  always  ready  at  every  shooting  club.  Clay  birds 
are  plentiful — ready  with  their  speedy  flight  and 
vexing  turns  to  give  you  more  gun  thrills  to  the 
..iinulc  than  any  "  feathered  game  "  can  give. 

Every  man — every  woman  should  know  how  to 
sh{»t  and  "  hit  "  what  they  shoot  at.  The  gun  club 
is  the  y>Iace  to  learn  this  democratic  patriotic  sport. 
Find  out  how — now. 

Check  tr.ipshooting  in  the  coupon — mail  it  to  us 
and  get  all  the  facts. 

E.  I.  Du  Pont  De  Nemours  &  Co. 


WILMINGTON 


Ettabl  ahcd  IM2 


DELAWARK 


The  Du  Pom  Antericait  Induatrlea  ate; 
E.  1.  I>u  Pont  Dr  Nomour*  *  Company.  Wllmlnston.  Uolaware 

E&plualvM 

Du  Pont  Chcmlriil  Worka,  Equitable  Bide.  N*"  yark 

Pyroxylin  and  Coul  Tar  Chamlcala 
Du  Pont  Kabrlknld  Company.  Wllmlncton.  Dataware 

L/«alh»r  llubatltntaa 
The  Arllnaton  Workn.  7JS  Broadway,  New  York 

iTory  PyrallD  and  Cleaaable  Collars 
HarrliwnB.  :i<:.,  Phllitdelpliia,  Pa 

PKlnla.  PIRmenta.  Adda  and  Chemlula 
Du  Punt  Dye  Wjrku,  WltmlnE'on.  Delaware ,  .  Dyes  and  Dye  Bane* 


D[i:iiiii::iii::;:iii:]ci[ii::cji.;iii;:::;:;:i::ii:ii:£ii::ii«^ 
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TURNBUCKLES 

We  Manufacture  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 


No.  1  Female,  Short  A-1518 
No.  1  Male,     Short  A-1522 


No.  2  Female,  Long  A- 1520 
No.  3  Male,      Long  A- 1524 


Curtiss  Type 


326  Short,  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON,  OHIO,  U.  S.  A. 


m 
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WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

Lincoln  Hiifhwar  NewarK,  N.  J. 

Maar  Paaialc  livar  TeUphone  Harkat  9I> 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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TllQMAS-MoPffE   AlT?C13!ArT  CoPPOPATlON 


ITHACA  .  N.V.  V.ff.A. 


ContractorM  to  U.  S.  Government 


iMia  V  J  Air  Off  i 


Aeroplane  Company 


Jamaica  Plain 


Boston 


1  T 


The 

Lanzius 
Variable 

Speed 
Aeroplane 


Executive  Offices  608-609-610  Singer 
Building.  149  Broadway,  New  York  City 
Telephones  6710-671 1  Cortlandt. 


Lanzius  Aircraft  Company 


Google 


780  AVIATION  Januarr  1.  I'll 

I 


a  counterbalanced  aviation 

crankshaft .... 

one  of  the  1  8  different 
models  we  are  now  making 
for  1 4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

W*  haP€  thipped  5S,938  Countarbalancmd  Crankmha/ti  to  Novtmber  26,  1917 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 


IT  PAYS  TO 
CONCENTRATE 
YOUR  PURCHASES 

IN  THIS  I300-PAGE  (p  x  12  IN.)  CATALOG  WE  SHOW 
A  COMPLETE  LINE  OF 

SMALL  TOOLS 
GENERAL  HARDWARE 
AND  SUPPLIES 

It  is  full  of  items  requisitioned  every  day  in  every  large  factory, 
many  of  which  are  sometimes  difficult  to  locate. 

If  you  appreciate  the  advantages  of  concentrating  your  purchases 
in  this  line  you  should  write  today  for  a  copy  of  this  catalog. 
Please  mention  catalog  No.  106. 


Hammacher.Schlemmer  &O0. 


NEW  YORK,  SINCE  1848 


Fourth  Avenue  and  13th  Street 


Jawwty  1,  If  ]« 


AVIATION 


781 


Reaming  All  Bearings  to  True 

Alignment  in  One  Operation 


The  Martell  Adjustable  Aligning  Reamer 


displiut^  r'lL  iiM.  costly  method  of  hand 
scraping,  with  a  simple  easily  applied  and 
surely  accurate  system. 

Tn  the  aligning  and  finishing  of  crank  case 
bearings  of  inrcrrial  combustion  cni^inc"^,  the 
Martell  System  is  a  particularly  great  ad- 
vance on  the  score  of  economy.  \ t  has  saved 
from  50'  r  to  S0%  over  hnnd  scraping  tiino 
in  scores  of  case?,  besides  producing  work 
accurate  to  withm  .00025. 

The  diameter  of  the  reamer  blades  is  oontroOed 
by  micrometer  adjustment,  while  the  alignment  of 


tlic  reamer  bar  is  obtained  through  the  use  of  the 
necessary  number  of  centering  btishin^.    Let  us 

tell  you  just  how  nuidi  time  ami  mnm  y  tlie  Martell 
Keauier  can  save  for  you  '  "all  upon  us  at  the  New 
Ymk  or  (.hicajio  \uto  >1m.\v  ami  inspect  the  Martell 
Reamer  and  other  touU  of  great  accuracy. 


1 


MP 


New  York,  Woolwarth  BIdg. 


Detroit,  Uajestle  Bldg. 


CRANKSHAFTS,  Etc.,  Will  Be  Put  m  Running 
Balance  in  My  Recently  Organized 

J^atoratory  o/*  J^ynamic  Jj^alance 


Centrally  Located  in  This  City 


AH  work  guaranteed  and  done  on  my  latest  Balancing  Ajjparatus.  It  appears  titai 
a  great  deal  of  misinformation  ii  naw  being  circulated  with  respect  to  the  woold-be 
simplicity  with  which,  for  instance,  a  six  throw  shaft  can  be  balancpd,  by  some 
self-appointed  experts.  Let  me  have  a  shaft  balanced  in  this  manner  and  I  will 
explain  the  correct  way  of  bolaiKing  such  a  shaft. 


N.  W.  AKIMOFF,  BuiUer  of  Dynamic  Balanciotf  Macbmery 
OHice:  HARRISON  BUILDING.  PHILADELPHIA 
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7S2  AVIATION  Janaary  1.  191S 


We  are  ready  now  to  start  producing 

15,000  PERFECT  STARTERS 

This  is  no  idle  boast,  but  a  prophecy  and  pledge  of  our 
rcadinc.s.s  to  do  our  part  iu  equipping  America's  air  Hcct. 
Every  ''Perfect  StAfter"  ddiveied  will  be  constructed 
with  the  same  wonderfttl  fool-proof  and  durable  fea- 
iures«  as  was  the  one  recently 

Tested  by  Navy  Officials  who  have  pronounced  the  test  "Perfect** 

All  "Perfect  Starters" '  arr  interchangf  able  on  4-,  6-,  S-, 
and  12-c\  Under  motors;  100  H.  V.  to  600  H.  P.  No 
Pii'iNG — No  ChANGts  On  Motor — Light  In  WkupHT. 
To  Army,  Navy,  and  officials  of  airplane  manufacturers 
we  will  give  details. 

THE  MOTOR  COMPRESSOR  COMPANY 
52-60  Dicker»on  Street  Newark,  New  Jersey,  U.  S.  A. 


Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rhrets,  Moulding 

General  Sales  Office,  2400  Oliver  Bldg.,  PitUburgh,  Pa. 

Branch  Offices: 

Bcwion  131  State  Street       New  Toifc  120  BraadwaT 

Chicago  1500  We«tinin»ter  Building        Philadelphia  1216-1218  Widener  Building 

I*<^"«"  1512  Ford  Bmldmg  731  Ri.lto  Biding 

Km]m»  City.  308  R.  A.  I^ng  Bnildhig  Seattle  fPiermm,  Roeding  A  Co^  Agmts) 

Lm  AngalM  (Pitnon,  Roeding  &  Co.,  Agents)  523  Colman  Building 

494  Parifio  Electric  Building  ^^'i^(«hington. .  .509  Metropolitan  Bank  Building 

Smd  inquinta  r9gQrdingaiuminum  in  any  form  to  neeureat  Branch  Office,  or  to  Gantrai  Salma  OfHem 


i^  u^  i.y  Google 
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EMUS 
PENCILS 


POR  sketching, 

typographic  maps, 
drafting,  and  all  tech- 
nical uses,  military 
naval  and  civil,  there  is 
one  pencil  which  is 
famous  as  being  the 
standard  by  which  all 
pencils  are  judged. 
This  is  the  VENUS. 

VENUS  Pencils  are  perfect 
for  every  purpose.  They  are 
wonderfully  smooth,  strong 
and  durable.  More  VENUS' 
are  sold  than  any  other  draw- 
ing pencil.  Quality  counts! 
Specify  VENUS  and  look  for 
the  distinctive  VENUS  finish. 

/7  b!ack  degrees  from  6B 
softest  to  qH  hardest  and 
hard  andmcdium  copying. 

Price  IOC  each 

$i.oo  per  dozen 


Suptrfint  Qualify 


Rubs  out 
Cleon/y_  and 
Easily 

Will  not  soil  or  streak,  u  sizes, 

hWM  100  TO  BOX  .TO  4  TO  BOX  BOX  PWKE  >  2X)0 


REE! 


This  trial  box  with  five  VENL'S 
Drawiii|>  Pencils,  and  VENl'S 
Eraset  seni  FREE.  Pleuse  vncloHi- 
6  cents  for  packing  and  pustaiik?. 
Write  for  it. 

American  Lead  Pencil  Co. 

242  Fifth  Avenue,  New  York 

and  Clapton,  London,  linglund 


M  mom  mi  mnrnm  in  battl£ 


V/y  most  complete 
efjuipnient  in 
.America  for  the  manu- 
facture of  parts  for 
J  N  4  types  of  air- 
planes. 

For  three  years  we  have 
made  parts  for  the  larg- 
est airplane  builders  on 
the  W  estern  Continent. 

FOR(iIN<i 

MArillMN'O 

POI.IKMINU 


V 


94 


AVIATION 


January  I.  191K 


No.  ZB  PLAIN  MILLER 


Single    Pulley  Drive 

12  chAnfM  to  apindU  specdf  No.  9  t«p«>  in  aiMiwlU. 

6  ch*ng«a  to  Mcit  apmdlm  ipeecl       Tabla  B)  m  37  * 

HardoaMti  in*clun«  atMl  goftra  fbrougboul  iiwur* 

maximum  driving  pow«r  Kt  all  tpwda. 
W«  alto  build  Uftiv»taal  Millera.  Dividing  ^laada. 
Vartical  Allacbmrata  and  Viaea. 

WrHt  fm  Cirtuiar 

THE  FOX  MACHINE  COMPANY 

IRIO  W.  Gmvfton  St.,  Jackson.  Mich. 

Formmriy  o/  Cr«n</  Rapid*,  Mich. 


DALTON  SIX" 


In  the  Manufacture 
of  Aeroplanes  or  the 
many  tmali  parts 
comprising  a  Unit 

"Dallon  Six" 

is  indispensable. 

Furnished  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  fine  instruments 
'or  aeroplanes  now 

has 


(36)  "DALTON  SIXES"  Installed 

Why  Not  Investigate? 
BULLETIN  B602C  GIVES  DETAILS 

Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co.,  Inc. 
1911  Park  Avenue     New  York,  U.  S.  A. 


irS  MEETING  THE  AEROPLANE 
PROPELLER  PROBLEM 

Bvrrywhrre,  tbrougbout  t)>«  alllpil  oatlono,  tlir  DrOanor  No.  61S 
AercipMiip  rropell<>r  TurnliiK  lA(he  U  m<H>tluK  I  be  Aeroplane 
[>ru|ifllc-r  priililrm.  IiiHtalliitlniiK  \iy  the  rnllr<r  Statiti  Uorero- 
meiit,  GuKlaiid,  and  leading  aeroplane  prvpelter  uiauufactnreim, 
Bland  10  endurae  (bla  laarblnr  as  tne  inoal  |irartlc«l  and 
ei'ononilinl  method  ID  use  today. 

DEFIANCE  AEROPLANE  PROPELLER 
TURNING  LATHE 

la  a  high  producltve  tiiu>  hint'.  aihJ  k»  t-i>  fut «  witli  praaaot 

ilay  r*i4Ulr*tn«nta  tUhvr  Iji  output.  acourac> ,  ur  productluu  coav 
ICacb  maLhlno  In  operation  mkcit  tha  placa  ul  eight  to  ten  aklllad 
workmen.  With  una  man  operailng  a  DUinlM*r  uf  machlnea  tha 
wHga  livrn  Is  cut  to  Uttlc  or  no  cooalderation.  all  of  which  it 
adrtad  to  proflta.  Thla  machine  will  turn  aeroplane  propallar 
blades  of  any  sixe — to  any  ahispe  or  pitch — and  leavea  but  lb« 
dnat  nnlflhtii^  !>•  tm  don«  by  hund.  It  will  dupllcata  atnita.  aa 
wall  a»  propcllera.  of  irregular  Mhapa  to  axaclnesa. 


.In  ittuMtratrd  and  dncriptire  HrrMtar  of 
thtM  machiur  vtU  be  maitrd  on  rfyttfjif. 

THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE,  OHIO,  U.  S.  A. 

NEW  YORK  CITY  LONDON,  ENGLAND 


Fahiig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialiie  in  this 
one  tin-copper  alloy  which  has  superior 
anti-fricdon  qualities  and  great  durabiUty 
and  is  always  uniform. 


When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  fiod 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL  CO.,34  Commerce  St,N.y. 
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ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  ail  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for    a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
service. 

Rome  -  Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


FUEL  LEVEL 
GAGES 


it 


This  cut  shows  our 
Model  51  Gage 
which  is  standard  on 
practically  all  type 
of  military  training 
machines. 

Other  types  of  gages 
in  large  quantities 
are  "  doing  their 
bit"  as  part  of  the 
equipment  of  Eng- 
1  i  s  h  Government 
Warplanes. 

8PKCIAL  TYPKfl  DEHIGNEO 
FOR  vol  It  Et^PECIAI.  NEED8. 


BOSTON  AUTO  GAGE  CO. 

<  WALTHAM  STREET,      BOSTON,  MASS. 


"Hexo"  Aero 
RADIATORS 


The  only 
core  that 
will  stand 
«e%'ere 
landing 
shocks. 

No  sharp 
comers 
to  crys- 
tallize 
through 
vibration. 


The  only 
core  that 
can  he  so 
bent 
without 
injury  to 
the  metal 
or  soldered 
jointa. 


"n.BXO''-FATKNTED 


FLEXO  MANUFACTURING  CO. 


tSlt-im  R.  mh  RTRRBT 


I.OS  AXOKLKB,  OAI. 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  deiignen 
of 

AERO 
RADIATORS 
INTAKE 

and 

EXHAUST  PIPES 


H.  W.  MEYER 
2«5  W.  56th  St. 
New  York 


Google 
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JK}XBORO 
QUALITY  INSTRUMENTS  FOR  AIRPLANES 

Ainpeed  Indicator  or  Buoyancy  Meter         ^dicating  Dial  Type  Thermometer 
Gasoline  Level  Indicator  for  drcnlating  oil  and  water 


flAVOB  An  FUSBTTKB  OAQOB 

T%e  Foxboro  line  olio  includes  many  diffcri-nl  lyfes  of  indicating  and  ^r.  r^inp 
ffauffes  and   ihemuimdert  designed   for  all  sorts  of  conditions  ami  fMr/in,-,- 

THK  FOXBORO  CO.,  Inc.,   FOXBORO,  MASS.,  U.S.A. 

New  York  Chicaco  Piiisbuhcb  Priudelfria  St.  Louis 

San  Fiian<  ?s<o  Birmingham.  Alabama  PEArrx  k  Bkos  ,  Movtrfm, 


ACIERAL  METAL 

Light  OB  Aluminum  Strong  as  Steel 

Ncwi^-corro«ive  by  salt  water 

CASTINGS  RODS  SHEETS 

Prompt  Dtlivtritt 

ACIERAL  CO.  OF  AMERICA 

Omemt  Hmntt 
M  Cortlandt  Straet  20  Oranf*  StrMt 

NEW  YORK  CrrY  NEWARK,  N.  J. 


McADAMITE-ALUMlNUM  COMPANY 

57-83  Isabella  Ave.  DETROIT.  MICH. 

Highest-Grade— Strongest 

ALUMINUM  CASTINGS 


Tenrii*  ttwnub          44^  It*  Sj,.  iiu  LARGE  CAPACITY 

CompreMlOB   126,000   "     «     -  amvp 

Tnuitvent   87^0  "         "  rXiAWl 

Toraion   A6J00  "    "  " 

Ftttioc  Point   1040  Dagntt  F  QuIck  Dollwflea  Giiasanteod 


CASTIMGS 

Aluminum,  Bronze,  Brass,  Etc. 
Contractors  to  large  Quick  Deliveries 

•hip  and  engine  builders  ^^^sbbbssbb=^^bbs 

J.  J.  MYERS 

SnceeMor  to  Hynn   A  Myera 
EAST  TENTH  STREET        NEW  YORK 


1^  ijcl  by 
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STIMPSON 


€f?OM  METS 


BRASS^WHITE  METAL-COPPER 


WASHERS 

SHEET  METAL  SPECIALTIES 

FRANKUN  AVENUE    MADE  TO  order  BROOKLYN.  NEW-YORK 


DROP  FORCINGS 

I 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  W  YEARS 

1000  WEST  120th  STREET,  CHICAGO,  ILL. 


ORDNANCE  ENGINEERING  CORPORATION 

NEW  YORK  OFFICE  LONDON  OFFICE 

120  Broadwajr,  EquitabU  Building  19  Quaan  Anna  Chambara,  Waatminatar,  S.  W. 

Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc. 

Naval  and  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Mihtary  and  Naval 
AIRCRAFT 


PROPELLERS 


WA  DOYLE 
TRENTON  NJ 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviation 

Bath,  N.  Y. 
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raornxiKArHic  tiustino  uepartmest  or 

CAMERAS 

THE  BROCK 
AUTOMATIC  CAMERAS 

arc  the  only  cameras  that  make  good  negatives 
with  shutter  speeds  of  l/iooth  of  a  second  or 
less  at  sr>eeds  of  over  100  miles  per  hour. 

ARTHUR  BROCK,  JR. 

OFFICE    311  Bullitt  Building,  131  South  Fourth  Street 
FACTORY— S33  North  F.leventh  Street 
PHILADELPHIA,  PA. 

Scieniific  Instruments,  Tools,  Dies^  Jigs  and  Fixtures 

Fitctory  occuple*  SS,00§  Mquitre  ft^l  uf  floor  »ip«re 
H<'r«w  MarhlM  Capurlty  up  to  S%  Inrh** 


Aeroplane 

Lumber 

Specialists 

Alaska  Spruce 
Black  Walnut 

Tough  White  Ash 
CHETHAM  LUMBER  CO.,  Inc. 


15  William  Street 


T»lephont.  Hanover  M2fl 


New  York 


CHRISTENSEN  gELF  gTARTER 

A  PROVEN  SUCCESS  IN 
AVIATION  SERVICE 


Slarls  the  motor  instantly  reijnrdiess 
of  weather  eonJitlons 

Eliminates  tfant/erous  hand-crankiny 
and  other  starting  troubles 

The  Christensen  Engineering  Co. 

861  Fir.t  .Natioiiiil  Barl.        Milwatikee,  W  is. 


Elastic  Aviation  Cord 

For  Shock  Absorbers  on  Airplanes 


Wc  orlKtnnliHl  ntiil  liave  ili'vi-l"i>i-<I 
tbla  npiH'liil  hnivy  i'IiibiIk-  cord  fur  air- 
plaui-  Hbock  al".i>rl>en«. 

\Vi'  11  n-  ihf  lanictit  cnanurartiircni 
In  tliv  world  of  lli-avy  GlaHtli-  Cnr4 
aiiil  owliiK  to  "iir  Uu  tKTy  t-npaiily  wp 
inti  innk«  |>r«iuii>t  d«'lh«T|o». 

S'lmf'Us  on  tfijtttyt 

J.  W.  WOOD  ELASTIC  WEB  CO. 

K\«'TOItV:  STOt  lillTON.  -MAKS. 


4."i  F,\nr  ITi'ii  Stukkt 
IHl  \V.  \.\nr.  Xrnr.r.T 
Si.  I'KTKK  Strkki  . 


.    .    .    Nkw  Vuiis 
.    .    .    .    run  t<".0 
M<'VT«IC,»I..  iv»v  >i'> 
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Johns-Manville 


Aeronautic 
Instruments 


/^UR  designing  staff  and 
manufacturing  organ- 
ization are  both  at  the  call 
of  those  who  require  speed 
indicating  and  revolution 
recording  instruments. 

We  invite  your  special 
problems  in  airplane  acces- 
sory apparatus. 

H.  W.  Johns-MaDville  Co. 
New  Ycrk  City 

to  FactoritM.   Branche*  in  60  Cittet 


IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  service — Engineer- 
ing Corps.  Aviation  Section,  Quartermaster 
Cor(>s.  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the 

Vidian  Motocycle 

With  Pouierplus  Motor 

Greatest  stiYngth,  endurance,  speed,  power,  acrcssibtlity, 
and  all-round  dependability. 

We  will  be  pleased  to  arrange  demonstrations  of  all  Indian 
nuxlels  for  interested  military  officials. 

wiplm  tiUraturt  stnl  any^ert  on  rt^tU 

HENDEE  MANUFACTURING  COMPANY 

(/^r«i<(  UoiorcycU  UiHu/iUlvtri  im  U<  H'orU) 
7M  STATE  .STRKKT  SPRINGKIF.LD.  MASSACHUSETTS 


YALE  BLOCKS 

— and  maximum  output  from  labor  and  machinas 

Al'n4i  limp  u  i>ii»  vjJur  nf  itir  VkIc  Sp4iri{r«r4<(l  fiStrk  mi  rvttUitt  a»  fi«f  Tbrn 
niAYlnnun  output  la  ili>niantl4>il  rrnm  labnr  uid  nurhlnm 

Tht  VaIc  *4piiriirftrr(l  lllork  hrlps  ovFrmmr  alinrtMC  In  Ubor  by  lnrrr«sliig 
thr  ra|HM-)t>-  vf  lb*'  IIHllvMu«l  to  lurn  mil  tnciir  HnlKhrd  vurk  Id  Inis  llmv. 
'nip  \  air  HfiurKiraml  HIck-Ii  wivrs  valuable  time  In  hmndllng  rousli  uid 
AnlAhi-il  tiruiltii't  «lih  luMiirrti  mifrt)  in  u^raior.  martUor  aiMl  ]a*il. 
liMlKiHHt  »i>i|  mnnu(iM<iur(><l  to  glvr  m«\liiium  acrvlcr  under  even  eiUra- 
ordliiary  rcMidltiimii.  ra<-h  Yttir  Hiiurceaml  Rliick  I*  l^UHj  to  1300  pouwto 
to  Itw  rated  ton    Tlte  KUftr«iiicr  Ih  Id  ibe  block  kt«elf 

Put  your  hoUtinc  problama  up  to  usa 

AHK  KOR  NEW  CATALOG 
For  fAOtorr  locktoc  c^ulptnent  m*  *  YiUt 
MM(«r-k«>>-  Sy<ftrin    Wrlt<-  ui  fur  ihh-UcuIotb. 

The  Yale  &  Towne  Mfg.  Co. 


•  Em»i  40th  StrMt 


N«w  York  City 


ERIi:  SPECIALTY  COMPANY 

MANUFACTURF.RS 
OF 

Aircraft  Metal  Parts 


in  conformity  with  the  standards 
adopted  by  the  International 
Standardization  Committee. 


ERIE    STAN  DARD 

Guarantees  Perfect  Workmanship 


HRIH  SPECIALTY  COMPANY 

Officei:  25  PINE  STREET,  Ne»  York 
F«tof)r:  F.ric,  Ptnniirlviiiia. 
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WHFRF  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
RIGID  STANDARDS  OF 
QUAUTY  AND  EFnaENCY 


f  Da  Pom  fkciKtia  aod  cmpmity  cm  be  de- 

P^-nded  upon  to  ke«p  pace  with  tbc  incVCMMi 
demanda  of  the  airplane  industiy. 

^  Du  Pont  techri;  il  skill  and  experience  will 
ionue  strict  maintenance  of  the  quality  that  has 
■MdeDU  PONT  DOPE  the  ttandaid  for , 


Da  Pont  Chemical  Works 


EL  I.      Pont  dc  fit 
120  Broadway 


li  G«»  Owner 

New  York 


WRSTMOORE 
SPLITLESS 
PROPELLER 


Built  for  high  power  motors 
Wfttser  proof  and  heat  proof 

QUANTITY  PRODUCTION 

WRITE  rOR  IMPOiRIf  ahon 
AUnu  Airmft  Dt^mtmud 

WEST  WOODWORKIiNG  COMPANY 
308-824  N.  Ada  Street  Chicaio 

QMt  addrttt  "SiVESar 


with  over  thirty  ymra*  miccaaiful 
botlnaM  behind  them 


Factors  of  Safety 

TfcoM  Cont  b  AeitfbM 


NON-INFLAMMABLE 

CellBkMe  Aeetate  Base 


prwitdt  mnothtr  SAFETY  FACTlUt 


N  O  i\  -I  N  F  L  AMM  ABLE 

teiesiioDSiieeis^^^  Films 


UAMUFacroiwo  n 


Gheoiical  Products  Company 
98  Broad  Street  BottoOt 


TURNBUCKLES 


■f  dw 


Highest  Quality 

to  Meet  the  Most 
Exact  Requirenieiitt 

Standard  Screw  Co.  of  Penna. 

CORRY.  PA. 
New  York  Office:  Woolworth  Building 


[ipany  i 
U.S.A.  I 
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TANDEM  BIPLANE" 


INHERENT  LONGI- 

TUDINAL  STABILITY 


RkMm  Aoiplaiie  OifponliM,  he. 

N«w  Orleam,  Lk. 


CAPITAL 
INTERNAL 
GRINDER 


SIAMPINGS 


JIGS 
TOOLS 
DIES 


WE  realize  m  aiir  or  al  sea  there  should  be  no 
faulty   miterial.     All   machine   parts    must  be 
made  right  and  perforin  their  functions  properly, 
hence  we  have  equipped  our  new  plant  to  turn  out  work 
of  the  htghest  quality.   We  o£fer  our  fscilities  to  you 
■ad  tnit  we  mnr  be  of  aefricc. 


WUl  you  tht  M  •  trUt 

Lansing  Stabaping  &  Tool  Co. 

LaNSIMC,  MlCBIGAN 


Mattison  Machine  Works 

Automatic  Machinery 

for  making 

Propeller  Blades,  Struts,  Etc. 

Writm  for  tatt 


8  6  3 


FIFTH 


STREET 


Beloity  Wisconsin)  U.  S.  A. 


METAL  HOSE 

For  every  Airplane  Reqiurement 


WriU  jor  ^tee^taUons  and  priea 

PENN5TLVANU  FLEXIBLE  METALLIC 
TUBING  GOMPANT 

Broad  and  Rmce  St«.,  Philadelphia 
tUw  Y«k  Boston  Chlcaso  Datroit 


VENEERED  PANELS 


-FOR- 


AnPLANE  and  HYDROPLANE 
CONSTRUCTION 


WAl^raO€^^ 

NEW  JERSEY  VENEER  CO.,  Pitenoii.NJ. 

TaMytnoa,  MM  PatartM 


LEYGRAND&CO. 

120  Broadway,  New  York 
MILL  AGENTS 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

Prompt  Delioery 

THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 


Factories : 


MIDDLETOWN 


CONNECTICUT 
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PASCO 

Wire  Wheels  For 
AIRPLANES 

USED  ON  TOE  BEST 

ORDERS    NOW    BEING    TAKEN  FOR 
PROMPT  DELIVERIES 

WRITE  FOR  PRICES 

National    Wire   Wheel   Works,  Inc. 
Geneva,  New  York 


PONTOOMS 

and 

FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Wood  Working 
Machinery 


ADAPTED  POH 


The 


Aeroplane  Builders 

ir«  of 


DUtributor*  of 


Line 


MACHINERY  MERCHANTS 

Incorponxtrd 

50  Charch  Street     New  York 


DON'T  SCRAP  ALUMINUM  PARTS 

Save  them  with 

SO-LUMINUM 

new  great  "3  in  1  "  brazing, 
welding  and  soldering  com- 
pound, stronger  than  aluminum 
or  its  alloys.  A  perfect  substi- 
tute for  acetylene  welding  in 
one-quarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flu.x.    Booklet  on  request. 

Sampl«  bar,  fl  00.  Uwd  by  tlti' 
CnltH  StatMi  Army  aod  Nary,  autu 
aod  aero.  c^>nip«nf«».  and  1ntlon«*»l 
by   thv   nrttl«n   Muoitlona  Board. 

n-(iiiiira  un  4  eri.  cs..  ik 
1MB  It  17N  Iriifnr     Riw  Tirt  CHr 


suprpme 
aviatioa 


All  recognized  builders 
of  airplane  motor*  in 
America  use  Zenith  on 
their  product. 

Zenith  Carburetor 
Company 

No  V«k    DETROIT  Onp 


AEROPLANE 
RIMS  and  WHEELS 


Made  by  the  oldest  and  best  known 
steel  rim  and  wire  wheel  makers  in 
America. 

Quotations  gladly  furnished. 
The  MOTT  WHCCL  WORKS 

Utic*.  N.  Y. 


TN      r'-^^fcva-:.|_Jr-  ■ 


oto» 


L)ii«ri«euber|t  Motun  Corporutioii  <ie«i{(iiB  and  baild* 
high  speed,  high  powered  motor!*  for  .\utomobiles 
Motor  KoutM  and  Aeroplanco.     Write  for  full  detaiU. 

DUESENBERG  MOTORS  CORPORATION.  120  BrMihray.  New  Y«t 
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.  AEROPLANE  MOTORS 


are  correctly  designed  with  the  highest 
quality  materials  and  workmanship. 

Write  for  ratalog  of  6  and  13  cylinder  models. 

WISCONSIN  MOTOR  MFG.  CO. 

Station  A.    D«pt.  SH.    MilwankM.  W1*..  U.  S.  A. 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  years  with  the  utmost  suc- 
cess by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 

DOBKLEl  DIE-CASTIIIG  OtX 

MAJM  OmCS  AMD  KAVmN  I^UUfJ 

wiiTHw  fuurr    BROOKLYN.  N.Y.  Mrw  j<i>ir>  ruun 
TOIXTO.OHia  NEWARK.  N.J. 

Aim  DifCMt  BMiU  Btrmft,  Di»-C—tiiit*  m 
Brmm  dk  Bnom  Ahimimntm  amd  WhiU  Mtlal  A  0»yt 


AIRCRAFT  WIRE 

STRAND  CORD 
rhimbles  and  Ferrules 


MADE  BY 

John  A.  Roebling's  Sons  Company 

Trenton,  New  Jersey 

BR.\NriIRH — Npw    York      n««lan      rhirnco  PhlladHphbt 
i*llt4barKh      flrtrland      Atlanta      Snn  OiinrlM-o 
l^OM  AnselM       fi«atllr       rorllnn<l  t>rrs*t» 


Aeroplane  Cylinder  Forgings 

We  make  a  specialty  of  hollow  forcing;  in  dirs 
tiader  our  hvdraulic  presses,  aeroplane  cylinder  fot(c 
ings  of  high  and  low  carbon  O.H.  or  alloy  steels 

We  have  furnished  cylinder  forgings  to  practically 
all  the  engine  builders  in  the  United  States. 

Also  Propeller  Hnbs,  Flanges  and  Shafts,  etc. 

Miscellaneous  steam  hammer  and  hy> 
draulic  press  die  forgings  of  all  types. 

Quick  ttrvic*  our  $p*eimUy 

TIOGA  STEEL  &  IRON  COMPANY 

SSnd  tk  Grays  ATCone  !%i]adelphia.  Pa.,  U.  S.  A. 


PUNCH  PRESS  WORK 


AND 


STAMPINGS 

Sp>ecializing    particularly   in  Aeroplane 
work   where  accurate  workmanship  is 
absolutely  necessary 

>4/so  Aeroplane  Machine  Work 

Century  Telephone  Construction  Co. 

BUFFALO,  N.  Y. 


Classified  Advertising 

10  CMtt  a  word.  Blalman  ehair*  12.00,  parable  la  minam.  Addrcaa  m>UM  t*  adTrrt>a«aants  wltk  b«s  avaskwa.  can  W 
ATunoa  tnm  ABomimcAi.  Bxoiitaaaiiie,  130  wmi  sid  StrMt,  N»w  Vork 


FOU  .s.M.I". —  Wliiit  I  olTiTwl  for  n  new  4iii>l  uii|»icked) 
Borllne  MiiKiicto,  s  <yliii<lpr.  Type  list  )»ri<c  $140?  Send 

••crtltlt-d  clit-c-k.  I.e»'  II.  HarrlH,  .S|K;rry  <J.vri.>Mii|M'  Co.,  Amitj- 
vllle.  I. 


ENGINEER-EXECUTIVE,  at  present  emcsKwl,  Is  prepared 
to  undertiike  tlic  organization  of  an  airplane  plant.  Bqul|v 
ment,  production  and  o|ieration  plans  aTallnble.  al.«n  stafT  ex- 
perienced RS-tlstantB.   Address  Box  91. 


FOK  SAI.K — lAiv:  jiowered  nmnnpliine  without  motor. 
Neither  ainatfur  nor  cheap.  Lllghcet  grutle  inntcriul  through- 
oat.    AddresH  Box  9C>. 


.\\  l.\'r<!|(S  W.\NTi;i»  Ex|i('rifin-Ml  ;ivi;if<ir<  wiuii.'d  jit  mitv. 
Siiiinhini  .\iT<i  < '••r|»>nitii>ii  of  .New  York.  EllzjtlH'tli.  .\.  .1. 

K(Ht  S.VI.E— tMi  n.  P.  CurtlsB  motor  $'.hhi.  \».w  .".0  Miiil- 
motor  S3.V).    ir>  .Maxliiiotor  .New  .•ic;iiiliiin'  t'HtO.  $4,000 

parts  Htoi  K  SiKNi.    .\dilros  !>>■<•,  Tninilmll.  r>ctrolt.  Mliii. 

WAXTKI) — Head  druuKliixtiiaii  for  aeroplane  draughting 
room.  .\l80  exiKTlcnceil  aenmniititiil  ilrHtightstuen  and  de- 
tallerx.  Otiiy  e.viM'rIonce*!  men  with  highest  rivoiumeiidatiuna 
Iit^il  Ji|i|'lv.    .\ililri'ss  !l<i.x  (Mi. 

W.V.N'I'KI >  hraughtftniou,  ilotailers  and  checkers,  .State  a^e, 
e.\|M'rleii<-e  and  full  partu-uIarH.  Unlluudet  Aircnifi  Corpura- 
linn.  l-^Ht  (ireenwich,  H.  I. 
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Aeronautical  Trade  Directory 


ACCES80SIBS  AMD  nnmiT' 

MKNT9 
OaVtTlar.  BaroMt  J. 


BALLOONS:  DlRIGIBUa 

I  Aircraft  C*. 


AIRPLANES 

riae  SalM  bmiI  KnclnMrtns 
Onp. 

A«t«owUT«  Co. 


BlMUtAWk  A<rpl»a«  On. 

Bo«lii(  iUrplaaa  COb 

itarc«M  Co.,  Thm 

CKllfomI*  Avlmtloa  Co. 

CnrtLw  Aaraplaae  aad  Mater  Carp. 

naytnn  Wricbt  Alrplan*  Co, 

Lj**h  Liiurtpr*  Aircraft  Carp. 

Urwry    », -J-  Tniilie  Co. 
FlRhir    H:;lv  Corp. 
Flint  AIrcr«fl  Co. 
Knwlnr  Airplane  Corp. 
Oallaudft  Aircraft  Corp. 
H«lnrli!h.  Th«  A   S.  Corp. 
if  arrmmnn,  Chaa.  A. 
I.  W.  r.  katia*mr\Bm  Oa> 
Laauiaa  Alreraft  C-o. 
tAvraaoa- LmwU  AaropiaaaOh 
Lawaoa  Aircraft  Co. 
t«wla  A  Totis^bt  Corp. 


imut  Alrplana  Co. 
KleKlcis  Aircraft  Corp. 
"BMT.  Oaf». 
Amplaa 
Smitb.  Kyla.  Aircraft  Co. 
SprlDSfleM  AlrpUna  Co. 
1afd  Aara  Carp. 
maM  J«raBlaaa  Oa. 
a^-Haraa  AtrenA  Oa*^ 
Waldaa-Hlnmrt  fJe. 
WHIoai— -Lawto  Atraraft  Oa. 
Wrtfkt-Hartla  Alraralt 


AIRPLANK  ENGINES 

AWOMTlne  Plane  and  MatOT  OOu 
AtltaaiMiva  EnrlD««rlnK  OPb 
BaarBHTtlla  Motsrs  Corp. 
OmUii  Aatajalaaa  aa*  Ha» 
Malata  Oarp, 


Owaral  Oftaaaca  Co. 
OtMiral  Taklela  Cow 
■•n-a«*tt  Halar  Cte  Oa. 

Knoi  Motors  Oa> 
HUtar.  Harrr  A.,  tUf,  0*. 
Orla  Matar  Co, 
Packard  Motor  Co. 
Itoborta  Motor  Mfr  Ga. 
fltarltBg  Vnrfna  Co 
ttortarmjit.  II    r  .  Co. 
TbOniii«-M'>ri;  Aircraft  OM^k 
(Talon  Qaa  Bnrlno  Co. 
WtoooMlB  Molw  Uli  Co 
World's  Motor  Co. 
WrtaM-MaMi*  Alraraf*  Oarp^ 

AlWLAffK  PAMffl 

A-u*f^-.\prr<  Sheet  ^!pfft* 
Harralo  Mf(.  Co. 

Csntury     Telaphona  Cooatnietlon 

Co. 

Krir  Six-rUII;  Oo. 
t«f»lt,  Walkm  M.  Co. 

NafV  Jer»«7    \rriry-r  Co. 

Prooafd      V.  M,ir.:  Prad.  Ca^ 

Kocara  Cuni.tru<:tiuB  Co. 
ataadatd  Parte  O*. 

ALUHINUU 

Adaral  Ca.  of  Aiaarlf* 

Alnmlmini  Cn»ttnra  Co. 
Alnmfni'iTu   r.i.  uf  AaMflM 
A  r<.M  M  r  i  i|  Co..  LM, 

L.Cjrcrnnri   .1   (  o. 

MeA<inr,<!t.'  MiiiaiMM  Oa, 
•a.Lu,.is><i'n  .tffg.  A  Ms, 

I  ViJ^tpf  i 

Vnil«d  Km tint  A  AlamMMi 

AVIATION  SCU001.S 

Attentle  OmM*  AdtMMHMI  Ma> 

Man 

riirtlsA  Tratnlnr  ft^boo!* 

Mteblran  Stats  Auto  Scbool 
Malar  AtrtaUOB  XaalnMtna 
itlMM  Mhaal  wl  AalaMM 

■ALL  nAUMca 

VWUrBcMtv  Ca. 
ttanar  Ball  Boartav  On. 
OwMHbbi  Oa..  Tba 
■•■a>Bn«bt  Mfr.  Ca 
ia*v  rv*..M..«..-«  wfr 

Vnroin   '  .itni--."'    ..f  \rnrrlOI, 

8.  K.  r  Uall  Doarlus  Co. 
17.  a  Bali  BaarliMI  M(»  Oa. 


VnUad  Mates  : 

BARUGRAPHS  AMD 

ROMETERS 

Gr«fln.  llanry  J. 
Haoauitar,  A.  ^ 

Taylor  InatrtHBaat 

BEARING  METAU 

Ar..r!ii«n  Brunaa  Oa. 
rabric  MaM  Oa. 


nuSRINGS 
Bound  Braak  Oil -lass  ; 

CARBITRFTORS 

Millar  Carburator  Co. 
Str«mb«rK  Motor  Davlaaa  Oa. 


f'hffUita  Clr^rk  Co. 
Uapoliiar,  J..  A  Sob 
Waltbam  WaMk  OA 

CLOTHING 


Aharcromblo  A 
Rorara.  Poot  A  Ok, 
Sandara  Co. 
SpaJdlar.  A.  Q..  A 

COMPASS 


DOPE  AND  VARNIffl 

r^-liiu,!*       L:!Mr-ijE  ' 
Ansrloui  RmatUlte  Oo. 
Cbemteal  ProdoiHs  Co. 

f'onovfr.  The  C.  K.  Co 

UaFoat  Chaailsal  Warin 
flazlUa  CaBpa«iid  Oa. 
Hartal.  Wak»  *  Bm. 
National  A«i«plaaa  OA 
Ferrr^AastM  M. 
Pratt  A  LaaMn 
Blandard  VamM  Warks 
▼klaatlno  A  Oa. 
Wasks  A  Ca. 

OBIPT  INOICATOK 

Oji aatapa  Oa. 

DRY  KILNS 

|-,jtl«r   Dry    Kilo  Oo. 
Grnnd  RanMi  T«t»eer  Wav 

H;:.jac-u«    F;i.r[rlo  Wofka 

K.Ni.INf,  PARIS 
AkImoir,  N.  W. 
AUechanjr  Forrlnr  Co. 
DarrmJo  Mfd.  Oa. 

Htinj  HiKh  r-onprtaMaa 
i>»ii(!i.  Thou,  H.  Oa. 
r>»«biw  i)i«  rssfiinf  Oik 

Krl<>  »p«^talty  Oa. 
ni,r«  FinisblB*  Oa. 
uirrorrt.  boland  Co. 
Ulll.  P.  H..  A 
Hydranlle 

ynMU  WaNuv  M..  Cb. 
BMP  Vwva  Oa. 

 <Ma  Oa. 

Mfr.  Co. 
Tiara  8(e»t  A  Iron  Co. 
Winiama,  J    H  .  A  Co 
WkUauui  A  Baraas  M(r. 


BNGINEBRTNG 

AatnaiotWa  Rnrtiwrrtnc  Oa. 
Uriinamt-  l  ni;iii.»  riiiic  <  iirp. 
Kblte.  J.  (i.,  Elaclnaarlnr  Von. 
FABRICS 

Caartral  Mfr.  Co. 
iMiatt.  FiDlar  *  Oa. 
McBratnar,  Rrkt  Jk  OOi 
Wbittnan.  ClaraMa  A  Ca, 

HRE  FXTINGmSHERS 

JulvK-MMirUle  <  a.,  H.  IV. 


GAGES 

r  ri.,hT  I.,,,  *  Valval 

Poxbaro  Co.,  Tha.  lac 
Itwtted  tatea  Oaaa  *%. 

CASKETS 

Ptfcro  nalahlnr  do. 

CLUE 


Baador  *  Adamaa! 


A  na. 


M  ItiMn  ri  ulsaa 

Rronr.  Kmnaril  A  NaU 

HOISTS 

Tals  A  ToK-oe  Mfc  Co. 

HANGARS 

Aasrloaa  Brldrs  Co. 

Aoebor  CorraratloA  Qsaatr.  OA 

Aahloy  Staal  Bids.  Oa. 

Aaatia  Co..  Tka 

Moaall.  Plaid  *  QoddaK.  tm, 

Ksaabr  A  Uatttraa 

MllllkoB  BroA 

Prndaa,  0.  D.  Ot. 

Vlrrala  Brid«a  A  IMA  OA 

LIFE  PRESERVERS 

UDlirsraal  Safatp  Itattraa*  OA 

LUMBER 

Ateock  Co.,  Jobo  1. 
Amarloan  BaJaa  Corp 
ObaUHun  Laabsr  Oa. 
Dalawor,  J. 

Datlon.  A.  J.  Lbr.  Coip, 

Waaatk*  S*S^m  Sna  o» 

LUMINOUS  COMPOUND 

Oold  LIrM  Mf|r.  Oa. 
^^gto^ijjr^^,  Ckam.  Oa. 

lucHinSnnfSALvoSL 


r>ftlton  Mtf  r*r^, 
Kmnrr  A  SwaMf  Ca. 

MA^HI^KRY,  TOOD 

INC 


•ta  MacAlaa  Ca. 
MacAliMrjr 
MAtUaaa.  C.  ■.. 
Olasy  A  Wartta 
Harm  ConalntHlaii  Ca 

MANIFOLDS 
Ajai  Ante  *  Asia 

MAGNETOS 
Bsseb  MbBMM  Oa 


RsD7  Blaetria  OA 
Bplttdorf  BloelrlNl 

METALS 

Aelaral  Oa.  af  Ame... 
Amartcan  VauadlioA  Oa. 
BsibisbsB  ktasl  Oa 
Ootroii  Pmmmt  Mail  Os. 

radaraJ  Pi— 1|  BtMl  OA 
OArtaiMI  VsBMIaUr  Ca. 
Oaadsr,  Paascbfco  A  Pray  Oa 
LasaM,  Walksr  M.  Oa. 
Hrsrs.  J. 
Ba-LaatlBDin  Mfs.  Co. 
MODEL  AIRPLANES 
IdssI  Asroplaas  Suralp  OA 
Wadlnr  RiTsr  Mfr.  Oa 
MOTORCYCr  FS 
Baadaa  Mf(.  (k,. 
OILS  AND  LUBRICANTS 
Mur  Oaatar  OU  Oa. 
OrapfeKa  Labrleaat  Co. 
Qalf  Roflnlnr  Co. 
aboppard  Idoal  Oil  Oa 
Standard  OtI  Co. 
Bwao  A  Ptncib 
Tsiss  Co. 
Va«Buni  OU  Co. 

PACKING 

PIbra  Plalslilar  Oa. 

PHOTOGRAPHY 

Brock,  Arthur.  Jr. 
Hsrbsrt  A  Hu*>c>n  Co 

PISTONS 

f,«rre«t.  Walker  M..  Oa. 
PISTON  RINGS 

An.srltfin  PlatOR  RlltS  Ca. 

PONTOON!^ 

Niagara  Woat  Co 
Palmor-mmpana  Corp. 
Walaa  MArta*  B«a4pmsai  ea 
PROPELLERS 

Amrrlean  Propallor  A  Htr,  Ca. 
noylo.  W.  A. 

Ilartiol  MTatnul  Pmpdllrr  Ca. 
Iu«  PropoUar 

fti'.T'ii  .siatf«  Afn>  rropollar  Oa. 
Vtrml  Woodwarktac  Oo, 

PYROMETBBS 
VMbasa  OA.  Ifea. : 


RADIATORS 
AJas  Aate*  Aara 

Busb  Mfr-  Co. 
■I  Area  Radlatora  Co 

KlBM-^h   *    M»r«1ck  Co. 

Urid  Mft.  f'lj 

1.1  \  I  [  i;;.  [..I  n    JLuJLiitor   f.  *i. 

Bofno-Turoor  Wadlalar  Oa. 

RIVETS 


ahara  taaH— aal  *  Hflr  rio 

SHEET  METAL  FITTINGS 

Borer*  Comstructlon  Co. 
SHUCK  AbSORBLK^ 
Dwal  BaAbar  Oarp. 

Uraontl  Rubbrr  liaoda  (4<. 
Baaaoli  Mt(.  t«, 

fTood.  J.  w.  KiMtte  lPikOa« 

SPARK  PLUGS 
Obajnplsa  Isbitlor  Cn 
Joluia-MMitUle  Co..  11.  W, 
Pyra  Isalttea  Ca. 
RaJab  Aoto  Sapply  Co 
Oplltderf  Blootrloal  Co. 

SPEED  INDICATORS 

ftnboro  Oo..  Tkr.  la. 
aohlw  ManvUla  «5a,,  u.  w. 
■tewan  vva 


Corp. 
STABIUZBBS 
Orsaaa  AaraaAdMakl  Oa 

MarllB  ArodraAoila 
aparry  Qyroaaspa  CA 

STAMP1N(;S 

Bljur  Motor  Usbllna  Ca. 
ChrlataoaSB,  Tka,  ~  ' 
UaytOB  Boslnaorlor 

Co. 

Malar  Comprsaaar  Ga. 

Northvsal  i£taetr1e  OA 
Wssnar  lloyi   KKclfta  OA 

TACHuMKikttb 

J<ih[<»-.MuiiviU«  COli  B.  W« 
.Nalaon  HIcrwar  A  PUfmoa  OA 
Quooa-Oray  Gas. 
■tewart  «A*MC 
Vsadar  MflS,  Ool 
TANKS 

TUERMOMETfJtS 

Taptor  laaUmsBt'oeinpaalss 

riRFS  ANt)  ntJBBER 
Durul  KubhiT  Corp, 
UaMU^M  Tira  A  Jhabfc*  Oa. 

TOOLS 

Browna  A  Bharr.* 
Hall-Brail  Mst<<r  <       r  ,. 
Ilaaimiirbci',  .''tliirmiur*'   A  C«. 
iMSlas  mauplBs  A  TaoJ  Oa. 
Uorrr*.  Jultn  n.irkn. 

TRUCKS  AND  TRMI  ERS 
Psdsral  Motor  Traek  Ca 
Poar  Wbaal  Drlra  Aata  Oa 
Naah  Motors  Co. 
Packard  Mslsr  Car  Oa 
H»chler  A  Co,.  Tka 
SarTli-a  Malar  Ttwlk  Oa 
Whila  Oo. 

TURING 

■lApIra  Art  Mstel  Oa. 
^Biai.  Pot ar  A..  A  Oo. 
P— ^t»aaki 

TaklaA  Oa. 
TURNBUCKLES 
iNwtaA  Matel 
Brla  SpadallT  Ca. 
Maw  tark  * 


WfTFFIS 

.Arkff*rmaii  Whoal  OA 
Man  Wb«al  WariH 
MaUanal  WIra  ' — 
Wira  Wbaol 

A?Tt«rlea. 

WIRK 

Ainrrlran  Kteol  and  WIra  Oa 

Ci-ritiirr  Trlophons 


RIactrle  Cabia  Ca 
Roabllnr's.  Joha  I 
Slmplos  Wiro  aat 
TIRELESS 
AmsrloaB  Radio  A  Raaoarob 
Amsrtaaa  Wltalaas  TaL  Os. 
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Two- Direction  Thrust  Hess-Bright 
Ball  Bearing  of  the  Type  used  on 
Airplane  Propeller  Shaft  Application 


HESS  BRICHT  S  CONRAO  PATENTS 
ARE   THOROUGHLY  ADJUDICATED 


SCOUT-PLANES  carry  observers 
who  locate  masked  batteries 
and  map  the  country  behind  the 
enemy  lines.  Upon  their  safe  return 
and  the  speed  made  may  depend  the 
lives  of  thousands. 

And  that  safe  return  with  speed  is 
impossible  without  certainty  of 
power  production  and  transmission 
for  the  mounts  driven  by  those 
observers'  pnlots. 

The  power  of  an  airplane's  motor  deter- 
mines its  value;  the  continuity  of  that 
power,  its  dependability. 

Hess-Bright  Ball  Bearings  will  increase 
power  through  cutting  friction  down,  and 
assure  its  continuity  through  the  excellence 
of  their  manufacture. 

Government  orders  largely  specify  Hess- 
Brights. 


J  THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 


Tnc  W1I.I.I111II  rilMTINO  COIIPINT,  HtW  TOIX 
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viainp   on        ■  !    ^ivni«   to   »ny  postal   •mptoya  aod 
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AERONAUTICAL  ENGINEERING 


iVOLUME  III 
fumber  12 


SPECUL  FEATURJi:S 

THEORY  OV  BOMD  DROPPIN*. 
SKAPI.ANK  FLOAT  CONSTKl  (JTION 
THE  230  H.P.  AGO  FIGHTING  BIPLANE 
DENKLOPMENT  AND  PK(K;RESS  LN  AVIATION  EN(;INES 
INTERNATIONAL  AIRCROT  -  IWDARDS 


PUBUSHED  SEMI  MONTHLY 
THE  GARDNER. MOFFAT  CO..  Inc. 

UO"»f32.B<ST  NBV  "VOWR 
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Aluminum  Company  of  America 

PITTSBURGH,  PA. 

Manufacturers  of  Aluminum 

Ingot,  Sheet,  Tubing,  Wire, 
Rod,  Rivets,  Moulding 


General  Sales  Office,  2400  Oliver  Building,  Pittsburgh,  Pa. 

Branch  Officesc 

Boston  f31  Stale  Street 

Chicago  1500  Westminster  Building 

Cleveland  950  Leader-News  Building 

Detroit  1512  Ford  Building 

Kansas  City  308  K.  A.  Long  Building 

Los  Angeles  ( Pierson,  Roeding  &  Co.,  Agents) 

494  Pacific  Electric  Building 

New  York  120  Broadwav 

Philadelphia  1216-1218  Widener  Building 

Rochester  1112  Granite  Building 

San  Francisco  {Pierson,  Roeding  &  Co.,  Agents) 

731  Rialto  Building 
Seattle  ( Pierson,  Roeding  &  Co.,  Agents) 

523  Colnian  Building 
Washington  509  Metropolitan  Bank  Building 

Send  inquiries  regarding  aluminum  in  any  form  to  nearest 
Branch  Office,  or  to  General  Sales  Office 


800 
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A  STURTEVANT  210  H,  P.  ENGINE 

propelled  the  L.  W.  F.  Machine 
on  its  record-braiidng  flight 
from  Rantonl  to  San  Antonio 


B.  F.  STURTEVANT  COMPANY 

Hyde  Park,  Bo«ton,  Maseacbusetta 
Mamhm  •f  fJk*  AinrmH  MmmdrnHmrm^  AimctMan,  htm* 
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Where  Every  Ounce  Counts— 

Cutting  an  ounce  from  the  weight  of  an  airplane  is  like 
taking  two  or  three  pounds  from  a  motor-car. 

For  in  the  airplane  a  thing  of  skin  and  bones,  as  someone 
has  called  it — every  little  saving  in  weight  is  a  saving  of 
power. 

To  reduce  weight  without  sacrificing  strength  has  been 
one  of  the  vital  problems  of  airplane  engineering. 

Happily  for  everyone  concerned  in  the  success  of  American 
airplane  building,  makers  of  our  aircraft  found  ready  to  their 
hand  a  group  of  remarkable  aluminum  alloys — Lynite. 

By  using  Lynite  instead  of  cast-iron,  they  have  been 
able,  in  many  cases,  to  cut  as  much  as  two-thirds  from  the 
weight  of  various  parts. 

What  this  means  where  every  oimce  counts  is  easily 
appreciated  when  you  know  that  in  the  Hall-Scott  four- 
cylinder  engine  the  Lynite  rough  castings  weigh  113 '4 
pounds,  while  the  same  castings  in  iron  would  weigh  about 
340  pounds. 


January  15.  1918 
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Less  Weight  for  More 

Weight  reduction,  moreover,  is  but  one  cf  the  advantages 
that  come  with  the  use  of  Lynite.  Another  scarcely  less 
important  is  its  ability  to  carry  off  heat  about  three  times 
as  fast  as  cast-iron. 

Following  is  a  partial  list  of  airplane  parts  now  being 
made  of  Lynite  and  in  use  by  Curtiss,  Hall-Scott, 
Thomas-Morse,  Duesenberg.  Kessler  and  others — 

Cylinders  Intake  Manirolda  Camihnft  Housings 

Crank-Cases  ExtcnsionHousings  Rocker-ArmCovera 

Pistons  Gear-Covers  Elbow* 

Oil-Pans  Breather  Pipes  Hot-Air  Pans 

Pump-Coven  and  Caps  Footbar-Control 

Water -Pumps  Support  Blocks 

The  excellence  of  Lynite  is  largely  due  to  the  scientific  methods 
employed  in  its  production.  The  same  cxpcrtness  is  applied  to  the 
making  of  Lynux  Bronzes,  a  group  of  alloys  for  various  purposes. 
Lynux  Bushings  and  Bearings,  including  bronze-back  babbitt-lined 
bearings,  have  made  proud  records  in  many  kinds  of  service. 

THE  ALUMINUM  CASTINGS  COMPANY 

LYNITE  and  LYNUX  Cattinf 
Clawland      Detroit      Buffalo     Manitowoc,  Wis.     Fairfiald,  Conn. 
A<idt9*9  OQrraapondenco  ro  Dept.  141,  Cl^vmtmnd,  Ohio 
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ENDURANCE  RECORD 
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Established  by 

Union  Airplane  Motor 
at  U.  S.  Aeronautical 
Testing  Laboratory, 
Navy  Yard,  Washing- 
ton, D.  a 

Best  previous  record  ex- 
ceeded by  fifty  per  cent. 


UNION  GAS  ENGINE  COMPANY 

ESTABLISHED  1885 

OAKLAND       -       -       -  CALIFORNIA 

.  J  1^    i.y  Google 
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Fictoria.  PUinfieW.  N.  J..  Eliubrth.  N.  J. 
Eicnitive  oflica,  Woolworth  Bldg. 
New  YoA  Cty 


STANDARD 


>  y  Google 
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Watch  the  thousands  of  airplanes 
that  are  daily  performing  records 
for  endurance  flights  —  watch  the 
performance  of  its  parts. 

An  SKF  equipped  airplane  is  bet- 
ter htted  for  the  gruelling  grind  of 
air  service— more  competent  to  last 
through  the  racking  strain  of  endur- 
ance flights  because  its  full  power 
is  transmitted  to  the  propeller  with 
an  absolute  minimum  of  friction. 


SKF"  BALL  BEARING  CO. 


HARTFORD 
CONN. 


m 
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CONTRACTORS  TO 

The  United  States  Army  and  Navy 
The  British  Admiralty 


THE  BURGESS  COMPANY 

MARBLEHEAD.  MASS. 

Sole  Licensees  for  the  United  Stales  for  the  Dunne  Patents 


y  Google 


AT  I ATIOM  iMoy  IS, 


The  J.  a  White 

Ejigineering  Corporation 


Designers  >rSl\  Engineers 


Contractors 


Perform  all  designing,  engineering  and 
construction  work  in  connection  with  aero- 
plane factories;  aviation  fields;  also  other 
industrial  properties  and  public  utilities. 

Engineering  investigations  and  reports 
made  with  recommendations  covering 
every  detail  of  design  and  construction. 

Purchase  for  clients  apparatus,  materials 
and  supplies  of  every  description,  and 
make  necessary  inspections  and  arrange- 
ments for  prompt  shipment 


43  Exchange  Place     -     New  York 

LONDON  CHICAGO 


Digitized  by  Google 


Jaooar)  IS,  1918 


AVIATION 


SOU 


Digitized  by  Google 


810  ATIAtlOM  Jmniy  IS, »» 

Queen  ins.  CO. 

OF  AMERICA,  84  William  Street,  New  York  City 

EBlahlimhtd  tWI 

Fire,  Automobile,  Sprinkler  Leakage, 
Windttomiy  Exploiion,  Use  and  Occupancy 


INSURANCE  ON 


and 


AIRPLANES 
SEAPLANES 


THIS  18  a  floating  policy,  covering  tlie  plane  while  in  flight,  or  upon 
the  earth,  or  in  any  Imildiug,  or  in  or  upon  any  inland  body  of 
water,  or  in  or  over  the  coastal  waters  in  tlie  United  States,  exclud- 
ing Alaska.  Porto  Rico  and  Hawaiian  Islands,  against  the  rifik  of  fire;  also 
COVWing  the  plane  while  being  shipped  in  any  eonveyance  by  land  or 
water,  uithin  the  limits  of  the  policy,  against  the  burning,  sinking,  derail- 
ment or  collision  of  the  couve)auce. 


ASSETS  $12,14^7.97 

LIABILITIES    6,973,698.40 

SITRPLUS    4,176,149.57 

CAPITAL    2.000.000.00 

Total  Surpltn   6,176,149.57 


New  York  Dopartmail   •  •  M  William  Street,  New  York    Marine  Dc|>arUueot  •  •  ■  M  WilUam  Street,  Nmt  Yotk 

WmMH  Departmcnl,  Chicago,  llliMit 
AiImiI«)  Cn«vhi  Ficife  CsMt 
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Sterling 

SUNBEAM 

12-Cylinder  Airplane  Engine 

It  is  a  recognized  facfl  that  the  successful  airplane  engine 
mu^  be  con^ruc5ted  of  the  fine^  materials  obtainable. 

The  Sterling  Engine  Company  seledted  Magnalite  pi^ons 
as  ^andard  after  long  exhau^ive  experiments  and  te^s.  The 
majority  of  American  Airplane  engine  manufatflurers  have 
made  a  similar  seledtion. 

A  special  booklet  on  pi^on  design  will  be  gladly  mailed 
upon  reque^. 

WALKER  M.  LEVETT  COMPANY 

417-41 9-42 1  East  23d  Street  New  York 

SOLE  MANUFACTURERS 

Magnalite  Pistons 


8U  ATIAVIOM  Jmrntf 


Airplane  Propeller  Specialists 


Propellers  for  airplaneSf 
hydroairplanesy  dirigibles, 
etc.,  designed  and  built  to 
the  individual  requirements 
of  your  power  plant  and 
typeStof  tmachine. 

Inquiries  jsolicited. 

A  high  percentage  of  the 
latest  and  most  successful 
war  machines  on  the  various 
fronts  are  equipped  with 

LANG  PROPELLERS. 


Lang  Propeller  Company  of  Americay  Inc. 

New  York  Office     ana    Room  419,  30  East  42d  Street 
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_  Jishatterabh 

ESISTAL 

AVIATOR  GOGGLES 

NOW   MADE  WITH 

ANTI-GLARE  LENSES 

will  give  UNSHATTERABLE  PROTECTION 
and  Comfortable  Vision  under  Strong  Sunlight 

While  avoidi/ifr  the  annoyances  of  wind,  sun,  dirt  or 
grease,  you  are  creating  a  danser  if  your  goggles  are  not 
RKSISTAL.  the  only  unshatterable  glass.  The  least  break- 
age of  ordinary  glass  may  cause  a  loss  of  sight. 

Save  your  eyes  by  Wearing  RESISTAL  Aviator  Goggles 

The  Navy  Depart- 
ment also  has  adopted 
KKSIS  TAL  for  aviator 
goggles  and  masks. 

In  addition  to  the 
.Armv  standard  fratnc 
RESISTAL  is  now 
made  in  a  variety  of 
frames  for  aviator  gog- 
gles and  masks.  Naval 
and  military  pilots  insist 
uixm  R  E  S  I  S  r  A  L 
Goggles. 

STRAUSS  &  BUEGELEISEN 

Goggle  Manufacturers 
37  Warren  Street  New  York  City 


niumntlloD  made  from  acttul  pbotognpb  ot  RKHI8TAI.  Uomles 
whk-ii  wrrr  In  a  mnasb-Dp.  Tb«  Oocslea  wrvcd  tbclr  purpoae  in 
iiarlDB  thp  BTlntor's  cjm.     No  flam  ecu  fly  wbeo  Irnii  In  bit. 
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CRANKSHAFT 
QUALITY 

Stands  out  as  the  one 
requirement  today  of 
the  builder  of 

AIRCRAFT  and 
HIGH  DUTY 
ENGINES 

Experience  only  can 

produce  a  product  to 
equal  these  demands. 

Wyman'Gordon 

Company  for  many 
years,  m  their  Re- 
search, as  well  as 
their  Nfaunafacturing 
Departments,  have 
been  developing 
along  the  lines  that 
make  them  today 
able,  without  experi- 
ment, to  supply 
I  crankshaft*  of 

UNQUESTIONED 
RELIABILITY 

Every  stage  in  the 
production  of  a  Wy- 
man-Gordon  crank-  > 

shaft  is  subjected  to 
rigid  inspection  and 
tests  guaranteeing  a 
high  metallurgical 
quality. 

Careful  attention  to 
all  orders;  deliveries 
without  delay. 

WTMAN-GORDON  COMPANY 

WORCESTER,' MASS. 


^1 


BALL  BEARINGS 


The  running  of  an  airplane — its  steadi- 
ness, its  power,  its  smoothness,  its  cle> 
pendability — rest  ultimately  upon  the 
performance  of  a  hundred  component 
parts.  Failure  in  one  of  these  may 
destroy  that  smooth  unity  which  dif- 
ferentiates good  performance  from  un- 
ending bother. 


EnquireintothedepsndabUity 
ol  .mametos  and  lif  htiuf 
gensrator*.    Those  of  d^ 

monstrated  ficnicenhility,  of 
proved  reliability,  are  stand- 
ard [/ed  on  "NORmfl"  Ball  Bear- 
ings—have their  own  inherent 
superiorities  fortified  by 
-UBBOfl-  Bearing  speKUbiUty. 


Be  SVKB-^Sum  ihmi 


ElmetHetU 


THE 

1999  m 


NBW  y 


Mailt  R^Ur,  Thrust  and  OmbkuiHon  Bmrings. 


.  u)  i.od  by  Google 


Jtoury  IS.  1918 


AVIATION 


817 


JANUARY  15.  1918     AVI  ATI  O  N      VOL.  III.  NO.  12 

AND 

APRONAUTICAL  ENGINEERING 

Member  of  Ike  Associated  Business  Papers,  Inc. 

INDEX    TO  CONTENTS 

Pac;k  Pace 

Theory  of  Bomb  Dropping   819         DcvelopmeiU  and  Progress  in  Aviation  Engines  833 

Seaplane  Float  Construction   Rj"?         ,  r.  ^ 

Iniernational  Aircraft  Standards   830 

New  Propeller  Shaping  Machine  827 

The  Metric  System   828         digest  of  the  Foreign  Aeronautical  Press.  ...  839 

The  230  Horsepower  Ago  Fighting  Biplane. .  830         News  of  the  Fortnight   840 

•    THE  GARDNER  -  MOFFAT  COMPANY.  Inc..  Publishers 
120   WEST    32  D  STREET  NEW  YORK 

WASHINGTON  OFFICE.  JO(.t»  EVENING  STAR  BUILDING 

SUBSCRIPTION  PRiCEi  TWO  DOLLARS  PER  YEAR.     SINGLE  ISSUED  ON  THE  FIRST  AND  FIFTEENTH  OF  EACH  MONTH 

COPIES  RFTEEN   CENTS.     CANADA   AND  FOREIGN!    TWO  FORMS  CLOSE  FIVE  DAYS  PREVIOUSLY.  ENTERED  A3  SECOND- 

DOLLARS  AND  A  HALF  A  YEAR.    COPYRIGHT.  1918.  BY  THE  CLASS  MATTER.  AUGUST  3.  1916.  AT  THE  POST  OFFICE  AT  NEW 

GARDNER.  MOFFAT  COMPANY.  INC.  YORK.  N.  Y_  UNDER  ACT  OF  MARCH  J.  I»79. 


r 


Flying  Level. 
No  SUp— No  Skid. 


By  DAY  or  NIGHT 

It  Keeps  You  Right 


Radium  Illuminated. 


Bankine  Left. 
Sidf  Slipping. 


The  Sperry  Gyroscope 
Company 

Manhattan  Bridge  Pla/a 
Rrooklvn,  N.  Y. 


Flying  Level. 
Turning  and  Skidding. 


Banking  Left. 
No  Slip—No  Skid. 
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^^UR  facilities  at  Miami,  Florida, 
■^M:  and  at  Newport  News,  Virginia, 
permit  us  to  take  for  aviation  training 
immediately  several  more  students  on 

land  and  water  machines. 

This  offers  an  excellent  opportunity 

for  men  to  gain  aviation  training  at 
old  established  schools  where  the  best 
of  instruction  and  a  wide  variety  of 
types  of  aeroplanes,  hydroaeroplanes 
and  flying  boats  are  available. 

Students  will  be  accepted  in  order  of  en- 
rollment. 

Hundreds  of  Curtiss  trained  men  are  flying 
and  teaching  today  in  the  United  States 
Army  and  United  States  Navy  and  abroad. 

For  full  information  wire  or  apply 

Curtiss  Aviation  School, 

Miami,  i'loridu 
or 

Atlantic  Coast  Aeronautical  Station, 

Newport  News,  Va. 


W.  O.  M  or  FAT 
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No.  U 


Theory  of  Bomb  Dro|)pino:* 


will  11  aiiv  ultji'i'i  -iiich  as  a  bomb  is  all.iwni  in  fall  fidm  an 
■in'intt  in  tlifrbt.  ii  «ill  in't  lirop  v<Ttnall\,  init  it-  patii  will 
Hp  11  ilcliniu-  cur\f<i  liiii'.  If  Tb*>  full  Idnk  |ilrii<  iii  a  vacuum, 
I'll   .  w.iulii  be  :i  fa'-''!'  -ri.     Tln'  |i:itli.  li'iwcvcr,  is  ilillii- 

fintii  by  various  factors.  |iaiticularly  tli*?  resistance  of  the  air. 
SI,  I  bill 'it  bceomett  a  dutorted  parabola  or  curve  of  bifrber 
<it  ilt'i . 

Fill  till'  tlii'iiiftiial  lieliTiiiiiiatKit  (  f  thi.v  oiirvc,  •.•iu>; 
kii<>»  flrst.  thf  vi'loniy  of  the  aircraft  relative  to  the  earth  and 
th*-  hi-i:;ht  from  which 
the  fall  iH'^inH.  b'urthcr- 
motv,  M'c  iiiiiHt  know  the 
form  of  tlii>  bomb,  its 
wcM<;lit,  nnil  the  atmoa- 
pberid  prvnure  prevail- 
ing thmaghoat  the  path 
of  fall. 

Theae  many  variaUea 
woiiM  mak«  the  oonputa- 
tion  very  difflenit  u  wr 
did  tiot  make  audi  aa- 
mm|itiofu<  na  the  follow- 
ing. The  iHinih  is  always 
m>ely  released,  and  not 
thrown.  The  rpli'iise  al- 
way^i  04-iMii-s  at  a  nionicnt 
when  the  ain'rult  i-*  iii 
exnftiv  horizontal  lliL'bt. 
Filial!),  tile  atimisi'licTif 
pr«"^->iui'  ina\  1m>  assumed 
eotistniit. 

AsMUiiii'  a  partii-le  of 
matter    ii|iiin    wliicii  a 

force  acts.  iiii|iarliii^'  a  velocity  r„  niakiiit:  lln-  aii>;lc  j  willi  the 
hoii/iiiital  at  the  instant  when  the  tiiin'  I  -  0.  The  effect  of 
gravity  is  to  inipart  an  iicceh-nition  ;/  in  llic  vertical  dinTtion 
ami  the  iMiiliiiii  nt  till'  particle  therefore  Iteconies  the  r«"sultm)l 
of  a  uniform  and  a  uniformly  accelerated  velocity.  The  equa- 
tum  of  the  path  becomea 

9     .  ^' 


The  time  of  fnll  i.«  ithtained  from 
f  =  »  '  .1/ 


P'rotn  ci|ualion  it  is  evident  that  the  time  of  fail 

itlunretii  ally)  is  dependent  only  on  the  height  and  nttt  nn 

the  velocity. 

Tilt'  liiinl  velocity  is  cunii-iiied  *«m  the  equation  = 
y'r  or  mibstitHting  from  (4) 

<•.  -  \'r.'4-2j»  (5) 

The  aii'^'le  of  fall  ta 
coinptited  from 

tan  t  =  ^  \    "  '/  (fl) 
1 

If  \\r  licMU'M.iIc  the 
aiiv'lf  wlii.h  Ih.  liiH'  .\r 
makes  Willi  ihc  hnri/onlal 
as  «-  then  it  j~  easily  WM-n 
that  the  liotiib  itiiist  be 
released  ill  the  iiislaiit 
when  the  target  appears 
at  this  anjde  below  the 
horiiEontnl. 

1'he  an^le  \s  eonipiiled 
from  Ibe  equation  tan 
t  ra  }i/r'x  in  unknown. 
Snbstitnte  for  x  ita  value 
fmm  equation  (3)  an«t 


tan 


{7> 


y  esc  tan  a-f 


(1) 


This  IS  the  equation  of  a  parabola  and  represents  the  path 
nepleetinp  the  resistance  of  the  air.  If  now  we  wish  to  find 
the  curve  which  the  body  will  describe  when  freely  released, 
set  the  an^e  a  e({ual  to  zero  on  the  supposition  that  the  air- 
plane waa  in  horiwatal  flight '  Eqnation  (1)  beeomes 

V  =  2T'-^  (2) 

111  Fip.  I  such  a  trajectory  is  represented  where  A  is  tb« 
point  of  relca^ic  at  the  altitude  y  above  the  ground,  and  C, 
the  iioiiit  of  strikinp  the  gronnd  at  a  boriaontal  distaoea 
r     He  from  the  point  A. 

Till-  elements  of  interest  of  this  tra.iectory  follow: 

1.  The  liorizoiilal  jirojeetion  Ht'  —  .r  of  the  parabola,  i.e., 
the  di.stance  covered  in  a  borisumlal  direoiion. 

SL  The  final  velocity  v*  with  which  the  projectile 
the  grmiad. 

3.  The  time  of  fall. 

4.  The  angle  «  at  which  the  )>rojectile  strikes. 
From  equation  (2)  we  obtain  for  x 


We  ha\f  now  i\|irrss<d  tins  -iirhtiiic  atifc'le  in  terms  of  the 
Telocity  ii\cr  llic  ijnt  iiid  and  t!i(>  altitude 

If  reality  airreed  witli  the  above  simple  nssiitnpi.ioiis  of  a 
Tacuuin  and  a  particle  of  mailer,  it  would  hf  ea-\  to  outline 
the  general  |>rinciples  for  a  sighting  mechanism  for  bomb 
dropping. 

Equations  (6)  and  (7)  yield 

tan  e  -  12  tan  t-  (8) 

Front  equation  (7).  the  sighting  mechanism  could  he 
ananped  as  shown  in  Fig.  2.  We  may  write 


tan  ^ 


—^9 


(3) 


*  Br  Brast  ntmkel. 
I..  OajrIiBit. 


AtMtratrta  ttom  MImAH/*  /ir  FtaetMANO^  hf 


The  Kightin^  tube  AC  ifi  connerted  with  the  horiraintui  Hcale 
B(  and  the  vertical  scale  AH.  and  .1  ami  <'  can  be  move.1  along 
their  respective  scales,  l.pon  the  hori/.onlal  scale.  Ilie  dif- 
ferent velocities  of  the  aircraft  are  laid  off.  The  vertical  Ncale 

is  proportional  lo  the  expression  ^^^and  the  poiiil  A  in 

accordingly  set  to  the  altitude  nf  i  In-  uinr  li;i  r. 

For  exact  i-omputal :ons.  I'IImt  factor-  ilian  tin-  icsistance 
of  th«i  air  raiu^t  be  ci^.ntvdcred.  parlirulKrl^  I  in  '.  orin  and 
weight  of  the  projectile,  and  Itie  decrease  in  density  of  tlie  an 
with  higher  altitude.  Up  to  heights  ot  .'i(i«i  to  tllH>  nu'ters  and 
velocities  of  .'d  m/sec.,  the  effect  of  air  rcsi!>iance  upon  ll»e 
boriaontal  distance  x  is  vety  limited,  and  z  can  be  r«>m|iiitv«i 
by  tlie  equation  l  i^ 

In  the  drop{iii.g  of  b'jnihs  from  an  aircraft  in  il:L:lit.  one  i» 
above  evciything  else,  dependent  upon  an  exact  Icuuwietlge  uf 
the  aJtitnde  and  velocity  over  the  ground.  It  then  hecomeM  of 
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iDiiKirUnre  U)  inve»itipilr  the  cITivt  upon  the  McnrMy  of 
bitting  of  errors  in  the  height  or  veloeity  or  boQi. 
If  we  dengnat*  the  distanee  from  poiat  of  aiin  to  tlio  point 


4 

0 

p  

»  — 

t  

t 

»  

k| — 

9   

1   

*   y 

♦  -t— 

*  f  

i 

Fic.  3 

gtmak  as  4x,  the  error  iu  height  as  and  the  error  in  vdoeity 
aa  4v«  tbcn  diffenmtintion  of  the  equation 


If  we  dpsipitate  the  limiting  veloeilgr  where  the  raaialatMa 
eqiiala  the  weight  and  the  acceleration  tero,  as  v„  then  "W  « 
«r.,'  an<l  a  =  WvaC* 

For  the  sake  of  ^rapticity  let  us  write 

—  =  o  =  gv.<~ 

Pe%'elo|iment  of  the  above  equation  yielda 
<i»  1 


and  llirwu^'h  iiitcgrationi 


yicUa 

X       r,        2  V 
If  we  write  d\\  =  dr.;       —        then  llic  factor  a  is  (lie 
error  in  altitude  ami  Itx  the  error  in  velocity,  and  Uie  aliove 
aqiiatioB  beeoBMs 

da       ,  b 

or  inhatituting  for    the  value  from  n  previous  equatioot 

+  (9) 

From  liic  iilioM'  <  (jiKil iiiii  i(  is  to  l>c  m  tii  lluil  llii-  ctrDi  in 
liiltint:  llif  liiigrl  is  |)i  o|irii  I  lotial  to  tlic  [Ho'i'.Kt  oT  tlio  vcldrily 
of  tlif  ain  raft  aiid  t!i4-  squatc  iinit  of  i!s  nil il mlf. 

A  fiirtliiT  source  (if  error  is  to  he  loiiiiil  m  llic  |ii •  ■iiiilnlily 
that  «t  IIm'  i;.t ■iiii  iit  of  roh'aso.  the  nu|il:iii''  i--  nul  in  exardy 
lioriroiiuil  Miiriit.  I'lie  an^li*  of  <h-\iatioii  finni  li>f  lioi i/.oiilnl 
will  he  ill  ct'iifiril  a  small  an^lo  niui  tin'  error  from  lliin  soiiir*' 
ill  roiii|tarison  with  the  dcvialion  from  llic  oilier  siHirces  will 
be  very  small. 

'i'lie  )irobii>ni  of  the  resisliinc*-  of  the  air  np|i«ars  nl  tir>t 
aiglil  to  be  very  eompliraled.  Keally,  llit'  errur  due  to  I  lie 
TCsistanoG  of  the  air  depends  in  addition  to  t)w>  altitude  mil^- 
on  tlie  relative  velocity  of  tlie  aircraft  thr<ingli  the  medium. 
One  mny  understand  tike  qneslion  belter  if  the  niolioii  is  con- 
siilt-reil  resoKed  in  two  eompoiieiits.  A  Miiall  error  Ik 
introduced  liere,  but  with  the  limited  horizontal  voloeitv  it  is 
very  small  and  does  not  affect  the  eiplsnation  of  ilie  i>toblem. 

Let  ua  aasnna  afc  flnt  bomoganaoua  atnMMphefc  Wa  lave 
two  oompooento  of  iwlrtaiwa  to  eonaidar,  the  boriwntal  and 
the  vertkaL  Both  indttea  amm  of  opposite  aign,  «o  tiwi  the 
paradox  may  arise  that  because  of  mwtnnee,  tiie  bomb  will 
travel  farther  in  the  air  than  if  in  a  vaeiniin. 

First  consider  the  resistance  in  the  vertical  diivi  lion.  For 
Ui<  \(l.)cilK-s  of  fall  eoininp:  under  ronsidi'raiion.  we  may 
a-~iimi;'  with  siilli<icnt  afciiraf-y  that  the  r<"-istann>  varies  as 
till'  --ijiiati'  i.f  llic  \  ■■!■  .ri t_\'. 

If  jr  equals  tlif  vvei>:lit  of  llie  l>ody,  and  a,  a  cootlicicnt 
dependent  upon  '\\»  xurfaee  and  form,  then 

II'  ,„  I 

—  •     =•  H  — 
9  M 


1  P  iv 


Kulving  thia  cqoation  for  v  givee 


Si 

r\,  -1 


Niiw  V  ■=  37»nd  w 
at 


«  +1 


Integration  gives 

h=^'lhj  f  VfW 

SIneefor  I  Qi 


audbi 


"^loK  2 
9 

MT  > 

M 


±1 


) 


1  n  Fig.  3  enrvsa  of  bdgbt  against  time  are  sliown  for  \-arioua 


valuex  uf  fi  and  v.,,  aiid  for  coitiiiari-iiTi.  tlic  rurve  is  sloiwii 
for  fnli  in  a  vacuum. 

Wo  may  assume  tliat  with  a  T^g\i\nr  form,  a  for  the  iiori- 
zontal  component  will  have  the  same  value.  For  the  deriva- 
tion of  the  horizontal  resistance,  wc  must  consider  that  this 
n-.sislnnve  is  a  maxinunn  nt  the  moment  of  relea^  and  variea 
as  tin  square  of  the  velocity.  It  w  clear  that  by  thia  veloeiiy 
w  nirant  not  the  speed  over  the  ground  bnt  the  vdod^ 
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throtiil^  the  mcdiiiiii.  For  tlw  iiaku  of  simplicity,  we  can  tlicre- 
fore  allite  llie  |*n4>lcin  an  if  the  body  fell  from  «  fixed  point 
ind  mm  driven  by  a  wiml  of  the  same  velocity. 
If  we  ileRisiiAte  the  velocitv  of  (lie  aircraft  througli  th«  nir 

M  *>,  tlien    ^      -  1  (r.     1  )'  Miii  — =  a  («,  —  »)' 
g  M  ml 

•J  K- 


and  tbcDce  I  = 

a  («, 

Tb»  «i«mtioM  solved  for  «  gives 


a  («.  —  «) 


1 


Fui  tlier,  if  we  designate  the  en  or  as 


Mid  a 


1 

-I,. 
(I 


Tlii«  exiMessioii  may  be  developed  in  a  scric>i.  In  Vifi.  4 
(lifTcreiil  values  of  s  are  shown  in  a  dia(rr;nii. 

'J'his  value  of  s  holds  for  maehincs  of  (lUHlier  t>p''.  I'^or 
Irnctor  innchiiifs  the  infliienre  of  the  propeller  is  to  he  noted 
sinea  the  homh  receives  a  further  aeccleration  to  the  rear  in 
the  Brat  half  st4'i>ncl. 

If  we  desipiati'  tlio  velocity  imparted  by  the  propeller 

stream  with  A,  thea  t  =  t>,  — 


and  a 


(  —  -  h.L'  I 


Vj  —  -1»K  I  1      rt  .t  (  v. 


A) 


} 


We  cume  now  to  an  investigatioa  as  to  the  influence  of  the 
the  li^itiiv  an^  If  we  dmjgiale  the 


veiociiy  over  the  ground  by  c,  and  the  time  ut  fail  tn  vacuum 
by  T,  then 

Ian 


and  in  air  filled  Hpace 


tan 


1  .  <— * 


andAtoa^---^'-"-'-' 


negativa  or  positive.  It  is  negative  when  vt  —  s>  vt.  This 
case  occura  when  tlie  cxpresaion  {v  —  «,)  is  positive,  i^  when 
tlie  aircraft  flies  with  the  wind. 

In  Fig.  5  the  noft  of  the  error  is  shown  graphically  for 
differoDt  wind  velocitMS. 
The  shaded  area  ahows 
the  differenee  in  error 
to  be  expected  between 
a  head  wind  and  oppos- 
ing wind  of  15  maters 
per  se«'ond. 

H.-rolof,*]...  the  at- 
ni«ispli(  i  i  lias  bi'Cn  nm- 
si'lerefl  as  liDiiiotit'iicoiis 
This  is  lU'I  till'  i-a.si- 
since  n  fnllinir  body  is 
cnut  iininll y  p  a  s  s  i  ii 
iruiii  M  rMrcr  t^i  a  di'iisiT 
mwliuiii,  so  that  the 
resistance  ar  rraclH-s 
its  full  value  «,tr  only  _ 
at  tliL'  Kiirfarc  of  the 
earti).  The  following 
equation  nay  be  set  op : 

_  fen.  +  fen  <.~t»  + 


'•„•(« +  1) 

wberc  (i„  holds  for  h  0,  and  h  equals  the  barometer  reading 
for  the  re.speciive  heights.    Here  we  have  the  relation 


^  :;i„.,  :  ... 


1 


Since,  however,  for  an  altitude  of  1000  tn  ,  the  quotient  of 

-~-    i.-j  always  equal  tu  it  SS  it  follows  tliut  the  intluenee  ot 
''. 

the  rliaii(,'e  in  density  <jl  :lie  air  may  be  rieglcclecl. 

Of  all  ■  ;iMr-  wliicb  arc  made  in  dropj  ini-'  1)  uiibs,  tlie  nmsl 
dangerous  is  that  due  to  a('<-i'leration,  and  since  it  is  often 
overlooked,  let  us  examine  it  more 

Let  V  =  velocity  of  the  aircraft 
k  =  altitude 

t  =■  horizontal  distance  covered 


s  —  the  dcrivati\e 


or  acceleration 


Tlie  acceleration  error  manifesta  itself  in  several  wi^a.  In 


If 


It 


A' 

O 

_c 

^  .... 

• 

e 

1 

1 

*• 

.-1  

uJL 

one  wav,  m  i' 


Fio.  7 


( a^iirement  of  tlie  veliH-ity.   whcie  llie 


Obnervalion  of  Ihiii  eijuation  shows  that    tan  ir  may  be  either     velocity  ia  measureil  ineorreetly,  since,  because  of  the  accelern- 
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I,  tiw  AiMliaD  «f  gmntf  n  twnnf  throngli  an  angle  equal 


totaa-*-^.  Hare,  only  the  «rrar  that  arisMi  Crom  tbk  dafia-  a« 

tion  should  be  discussed,  and  the  incidental  error  in  velocity 
wldah  ia  aanally  small  be  considered  later.  For  ttiat  reason, 
ill  tha  fint  caaa,  onlv  the  relation  should  be  given  betvecc 
uaaDicment  in  conBcqaenoa  of  acceleration  and 


r  ] 

r— a'^Jhltan^  2-| 

[  l+^'taiivj 


(0.432  -  V2/y  =  V2/9.81) 
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r  be  the  time  required  for  an  objaet  tO  pan  thiOBgh  IB 

aingleof30°.    (See  Fig.  6). 

=     t„  aud  s,  -  V  t^«.  s  «  V 
Tlmee V A,vl,and  ^jf^^tVlf. 

Id  (ananl 
a  -ft  taa  30* 

a,  =  A  Ian  (30*  +  0)  and  =  f  tan  30*  -J-  tan  9)  and  thence 
A,*  =  A  [tan  (30*  + 0)— tan  and  A  ^  -     tan  aa4 

farther  I,  =  —  ^   

^  ^  «j  _  h  (tan  30'+  tan  9) 
*     a  V 


Smbatitntiaf  abavt 

 ^^-1 

*        I        Un  (3O•^-0)J 


«  — 


tan  3ir-\ — 
9 


Tlii«  ^lur.v-;  thai  (hr  resulting  error  in  vejoruy  ii'  dfppndcnl 
only  on  the  velotiiv  and  its  acceleration.  In  Fig.  7  this  error 
it  ex[>re><f(i  in  per  rent  of  velocity  for  varioii«  acceleration*. 

An  acceleration  at  the  m<unent  of  release  causes  an  error 
of  some  magnitude,  since  throsigh  it,  the  sighting  angle  V  is 
changed,  becnusie  the  direction  of  travel  ia  turned  through  the 

angle  tnti  -  -  • 
p 

We  have  s  =  h  tan  << 

and  n  =  h  tan  (  •  —  tan  -  — ) 
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Aa-«>/S- 


k  +  0,204V 


This 
Fig.  8. 


9^1  Vh  + 0.462* 
for  an  aeeelmtioB  of  OJ. 
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The  ramainiDg  amns  are  of  len  importanee.  Thajr  an  A* 
following: 

1,  The  rteering  error  of  the  pilot,  the  effeet  of  whkt  ii 

shown  1'  f'  li:.  " 

2.  The  errors  induced  by  incorrect  altitudes  and  Tcloettiii 
shown  in  Vtga.  10  and  U  and  previoMljr  < 
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Seaplane  Float  Constmctioii 

Second  tfutallment 
By  CliarleH  G,  MacGregor 

CurtiAS  Aerttpitittt^  ttntl  Molitr  Cf*rp, 


Deck  Edge  Slrmgen. — These  arc  constructed  aiiniJar  to  the 
chine  stringer*  and  are  fitted  to  the  deck  edge  of  tb* 

ba<-ks. 

I' he  matoriaifi  used  in  the  chine  ud  dedc  edge  etringen  an 
aeh,  white  oak,  elm,  mahogany. 

Badjf  ilolde. — Where  bent  frame  coBSttlietioti  is  u£cd  it  is 
BOce^ry  to  construct  and  erect  temporary  molds  or  forme 
to  pve  the  sliape  of  the  float.  Tiicsc  are  usoalty  built  of 
xongh  Itimber  simUar  to  the  keel  mold,  with  stoat  atiapa 
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Fiu.  10.  Opbk  Mold 

the  baek.  Iwo  types  an  dwim  in  tin.  10-U.  The 
ODtnda  edge  k  eat  to  the  mida  of  the  fairing  ribbands.  Th^y 
are  eat  oo  top  of  Hia  bottom  athngers  or  keelsons  after  these 
are  died  in  poeition.  The  fastenings  u.s«d  in  the  construction 

of  the  molds  are  wood  Bcrews  (not  witc  nail»l,  so  that  when 
the  tramework  is  coniplutcd  they  can  be  taken  apart  with- 
out breuicHgt',  removed  from  the  interior  o£  ti>%  naaWWOVk 

and  be  rta,-f.(  mbloil  lor  tiittire  use. 

Dtck  Stnii'jern. — All  stringers  which  run  inside  ■Ui-  fiames 
arc  rirtc!  tjcl'irc  the  !'ram(>>i  are  bent  over  the  ribbuiuk.  and 
aj  e  i  iM-teii  to  tlie  Irume.s  where  itosbible.  Where  iniercostal 
slnri_ii>,  or  striiij.'ei-s  tilted  iii  short  leuLrth'i  between  the 
fraMiL>,  ;iie  )it;<'(i  u  ribbatjd  is  let  into  tlK'  rnolil  for  this 
struiger  to  rcitt  upon.  Tins  mtereo-ital  is  only  titled  after  the 
frames  are  in  place  and  is  intended  to  prevent  the  planking 
from  caving  in  or  dishing  wIhto  tlio  frame  spacing  is  wide 
(Fig.  7). 

Materials  used  are  ash,  oak,  elm,  mahogany,  Port  Orford 
eedar,  wliiie  pine  oJid  spmce. 

Fairing  Ribband*.— Vf  am  the  molds  are  aet  np  on  the  round- 
back  type  of  constmcUoo,  tempocaiy  atringen  or  ribbaade  an 
laid  loagitndinally  oateide  of  theee  qtaeed  abont  4  in.  apnit 
The  fhunee  an  Mnt  over  theee,  then  when  tiie  friUDOMfiraik  is 
oomplele  and  before  the  ^eara  patterns  arc  pat  on,  the  waters 
tight  bulkheads  are  put  iu,  the  ribtjands  bein;;  cnt  on  eaeb  side 
of  the  bulkheads  to  allow  this.  Tlie  ribbands  are  fastened  to 
eaeh  mold  liy  one  stout  wood  screw.  Particular  attention  is 
:L[iririi'"  of  the  ribbands  anil  thi-  molds,  so  that 
.1  l>iiiii]>s  or  hollows  either  transversely  or  lonpi- 


paid  to  tf  i' 
there  will  l.t  [ 
tudinnll\ . 

The  metiioi 
either  etjd  r>i 


■  t  t; 


airinj;  is  as  tollows:  Stand  uuuy  from 
the  tloat  a  distance  of  about  3  or  4  •'.  ri!id 
glance  along  eaeli  ribband  on  the  top  edge.  They  siiould  iiol 
show  jiny  une\eniies--.  Shouhl  there  be  any  appearance  of  a 
hollow,  slacken  the  screw  thai  holds  it  to  the  mold  until  this 
hollownes-s  disappears,  (ben  drive  a  shim  or  wedge  in  between 
the  ribbaml  and  the  mold.  If  there  should  be  any  appearance 
of  roundness,  slacken  the  -^rrew,  or  better  still,  take  it  out 
altogether,  and  eaw  or  chisel  a  piece  off  the  mold  at  this 
I>oint,  rephnw  the  eerew  and  try  again.  Although  all  these 
ribbands  nay  appear  to  be  perfectly  fair  longituunally,  they 
Biajp  not  be  trsnsvcrscly.  To  test  this  bend  aevefal  tfahi  fiat 
—  oeroas  the  back  of  the  float,  tacked  fightly  to  tha  rib- 
Now  glanee  at  these  and  on  and  look  for  any 


ness  in  tbcir  cur\aiure,  observing  at  the  same  time  tliat  eaeh 
spline  touches  every  ribband.  It  is  important  that  they  should 
be  correct.  The  ribbands  are  not  removed  from  the  molda 
until  earh  is  overtaken  by  the  planks  as  they  are  fitted. 

The  materials  used  are  oak,  ash,  Oregon  pine  and  yellow 
pine. 

I'rumes. — These  arc  of  two  types,  viz.,  the  steam  bent  and 
the  solid  frame.  The  iormer  is  used  in  the  roundbacks  (Fig. 
5),  and  the  btter  on  the  flatbacka  (Figs.  6-7).  The  faealB  of 
all  bant  framea  or  riba,  aa  th^  are  aometinwa  tailed,  are 
atnpped  w  abod  with  light  dwet  topper,  so  that  the  rivirt  or 
eerew  fastening  throngh  the  end  wul  not  split  it  The  nail 
heads  in  the  copper  are  soldered  so  that  they  will  not  work 
loose  and  drop  out.  The  corners  on  the  inside  of  the  cnrve 
of  the  frat:ics  are  cdiainfen>d  so  as  to  eliminate  lo  some  extent 
the  possibility  ot  splitting  when  the  wood  is  (onipresscd  with 
the  liemiiiiiT.  'I'lie  t  nime  i.S  much  stilTer  when  bent  on  ■  "pc 
tluiu  when  it  is  heiit  on  the  Hat.  The  thinnest  frnine  liiat  will 
hold  a  philik  t'a.stenun:  is  It  S  m.,  out  7  lis  m,  ni-.'  i:- 'ac- 
tory  for  tiirough  hveiiiigi  bccau^*  when  the  hole  is  drilled  for 
the  rivet  almost  a  quarter  of  the  enee  seetioo  of  the  fitaaa 
is  cut  away. 

The  built  frames  are  made  up  in  three  jiarts  (Fi^r.  8), 
titled  to  the  iu.s-idc  of  the  planking  all  around,  and  where 
seam  battens  arc  used,  a  notch  is  cut  in  the  outer  edge  into 
which  these  lit.  The  names  of  tbe  di£erent  parte  of  ilie  frame 
are:  The  top  piece  je.  known  as  the  beam,  the  side  pieces  arc 
the  aide  frames  and  the  bottom  piece  is  the  floor.  Each 
frame  is  built  complete  before  it  is  set  upon  the  keel  and 
keel  mold.  The  comer  joint  ia  mortised.  The  depth  of  the 
nuntba  doea  not  eieaed  one4kird  of  the  thiAnaei  of  the 
frame.  At  the  comers  the  frames  an  made  wider  to  make 
up  for  what  ia  ent  ont  of  them  by  the  dedt  and  eMne  stringers 
an<l  the  mortise  and  also  to  girr  more  surface  at  the  joint  for 
riveting.  These  joints  arc  the  weakest  parts  of  the  whole 
frani'-.  so  -^renl  care  is  taken  to  have  theni  tit  well  and  to 
see  tliiit  the  wood  is  not  split  when  rivetini^  tbe  parts  tofjether. 
Figure  ti  shows  tlu;  joint.  Tlie  bi>sl  fastening  for  tbU  p«tft 
is  the  brass  tubular  rivet;  it  holds  well  and  is  easily  riveted. 
Small  knees  of  laminated  wood  are  olten  used  tO  brare  tbo 
coniera  at  the  deck  edge  and  chines  (Fig.  8). 
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The  materials  used  for  bent  frames  arc  ash,  oak  and  elm; 
for  solid  Iraiiies,  iwli,  oak,  mahogany  and  Spanish  cedar. 

Bulkhtiitl.-i.  I'loats  are  divideii  into  waterti|j:ht  ('onipart- 
ments  liy  iiaii-verse  bulkheads  or  partitions;  each  bulkhead 
IS  -liMiiij  eiiouf^h  to  wilh.stiuid  the  jirosure  against  it  from  one 
side  should  the  water  tilt  the  coinijartiiieiit  <in  the  otliei  side 
of  it.  Kaeii  i)iijkhead  is  built  of  two  layers  ol  worxl  with 
cloth  anil  uiawiie  glue  or  vuruisli  betweet]  them.  The  irrain 
of  eai  h  skin  crosses  the  other  at  an  auiilf  'Ml  det;.,  at.d  the 
skins  are  through  fastened  with  solid  bru.ss  or  copper  rivets. 
Alout;  the  edge  of  the  bulkhead  a  hardwood  frame  is  usually 
bent  and  through  riveted  to  it.  Tbe  bulkhea<l  is  also  sliflened 
Tsrtieally  and  horisontally  to  prevent  it  from  bulging  ondsr 
pressure;  this  also  prevents  straining  of  the  edge  fasteninge. 
The  bulkhead  stiffencrs  are  more  etlicicnt  on  edge  than  when 
plaoad  on  the  flat  When  the  keelson  or  a  atringer  paaaea 
tbvoogb  the  bulkhead  the  edge  avonnd  the  hole  is  eapported 
bgr  small  strips  or  Ua(A%  and  are  alao  neecaeazy  to  keep  tUs 
pirt  watertight,  fjiininatiwi  wood  wder  variona  trade 
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is  used  extensively  lor  bulklieadg,  but  uufortuaately  it  is  most 
difficult  to  obtain  in  this  countiy.  TUa  VMd  ii  kooim  B8 
threa-ply  l«min«tion  «r  veneer. 


Txa.  12.  BiKdu  Cnmu  Struts 

The  materials  u»eil  bosidts  the  three-ply  are  mahogany, 
Spanish  cedar,  white  cedars  white  pine  and  spruce.  Ea«b 
plank  does  not  exceed  5  in.  in  wiotli  and  is  not  leas  than 
Iflfi  in.  thiek. 

Seam  SlffjMr-Tbe  edges 
of  ill  planks  between  tba 
fnunea  m  tiie  aine^e  ddn 

ooustruetion  must  be  sup- 
ported in  some  way  inside. 
The  method  adopted  in  float 

construction  is  by  means  of 
thin  htnpti  of  liardwood  run 
over  the  out.si'if  ol  thp  t'rnmes 
in  a  longitudinal  dinx-tion, 
and  placed  so  ihiii  ciu-h  will 
come  directly  under  the 
plank  scum.  I'hi'Hi'  strips  arc 
luhtciicd  to  each  tianie  by 
one  wood  screw.  The  endjs 
of  each  strip  are  notched  into 
the  stem  and  stempost  (Fig. 

Batwcaa  these  stripe  and 
M  flis  ontiide  edge  of  eadi 
frame  is  naifed  n  sMp  of 
ivood  eallsd  «  linsr.  Tfiis  is 
intended  to  fill  in  the  space 
fltat  would  otherwise  be  left 
between  the  fratiu-  and  tlic 

planking.  These  are  usually  made  ut  pine.  The  malerittis 
used  for  the  seam  batteot  ate  oak,  aob,  eui,  Spanish  cedar  and 

spruce. 

Doublinrfs.— Whin  a  IkiIc  is  i\it  ttiiiniMli  tUr  dci-k  i.r  platik- 
ing  for  haiudlioles,  struts  or  drainplugs,  this  part  !»>  weakened 


tfaeraby,  and  is  reintun-ed  by  wliui  ure  known  as  doubbnes 
or  bloeking  made  of  hardwood.  These  are  aitaehed  to  the 
frames,  stringers,  etc-,  vvhrn  i»>ssilfl<.'.  They  are  fitted  under 
till-  fliiiiliitif;  at  the  [Kiint  where  a  fitting- 
is  Hliach<xl  or  pa.sso«  through,  to  make  ui> 
BulHeient  thiekiuss  into  whieh  the  fast«n- 
'w<jn  nre  put.  rMu'iIiujjs  are  illnstzatcd 
ill  Fig.  7.  Thi  ..la.vnals  used  for  the 
doublings  are  ssh,  o«k  and 

Struts  oMd  Brsoes.— Heca 
about  the  moat  difflsnlt  paite  to  i 
in  the  wkale  float  This  is  a  snbjeot  that 
is  too  exteosive  to  ealaiige  vpon  in  tidft 
artkl^  faeeanse  thspe  aio  ao  many  dite- 
ent  methoda  of  hnieing  or  hanging  tfao 
ik>ats  from  the  madiine.  So  we  had  bet- 
ter limit  this  to  a  very  brief  outline  of 
some  of  the  commoner  of  these  methods. 

The  eontinuation  of  the  struts  irom  it:* 
luselaOT^  inside  the  float  is  distributed  over 
the  hottuiii  stnieliire,  sO  that  nO  StniB  dllO 
to  lundin^  coines  on  ttie  topsides. 

Th«'  outer  stnil.s  are  ot  tlirec  diatinct 
Ivpes.  as  shown  in  Yii^  12,  13  and  14 
Fig.  12,  Single  Center  Strute;  Fil-.  1  K 
Doiihh-  Side  Struts;  Fig.  14,  "  A  "  Struts. 
These,  of  course,  h:ne  iliagonnl  wires  and  braces.  The  weight 
of  the  maehine  is  disirihured  over  the  length  of  the  float  a& 
much  as  possible.  Two  or  three  points  of  support  are  found 
to  be  BulBcienti  and  are  the  moat  piaetieahle  in  the  floats  m. 


Pro.  14.  «A"Stkuto 


FlO.  IX    DOCKLE  SiDB  SmCTS 

present  day  use.  The  foremost  of  these  struts  is  known  as  the 
landing  strut;  it  is  set  <liii(:oiiiilly  to  resist  tlu'  nupaci of  the 
water  on  the  forward  boitotu  of  the  lloal  when  tstu-mg  or 
landing'.  The  mtettncdiate  struts  take  the  greatest  load,  and 
the  rear  stmts  take  the  least  exeept  when  the  machine  pan- 
rakes  or  lands  tm  the  water  tail  first. 
From  the  pomt  of  attachment  of 
these  struts  on  the  top  of  the  llost 
to  (he  bottom  keelsons,  etc.,  other 
stmts  radiate  inside,  and  are  bolted 
to  the  metal  clips  in.sidc,  which  hare 
studs  extending  np  through  the  deek 
to  which  the  outside  strut  sockets 
inlted.  The  beads  of  these  sto^  ait 
aeeared  on  the  inside  to  pmvcnt  tfaeoi 
from  turning.  All  outs  on  the  out- 
side are  enstellated. 

In  the  use  of  steel  struts  icaidt. 

the  If'iinf  t)f  attarlmienl  to  thr  ou'ff 
stnit-i  is  kept  as  close  as  paaiiU*  to 
ilie  diik,  and  tlio  inner  strut*  ffl 
clo&c  u|i  til  the  underside  of  the  d<>rk 
as  jHK-ildc  s(f  :hat  (lii^rc  is  ti.it  '.w 
much  length  left  unsupported  be- 
tween these  points.   All  stmt  piH 
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•eg  fitted  athwutsliip  m>  that  thia  will  give  •  little  Utattide  for  difflcnlt  tub  undertaken  by  the  float  builder  and  it  requires 

MttiliK  up,  and  allow  the  machine  to  swiiw  forward  or  b«dk-  the  most  careful  nn<l  skillf  ul  workmanship, 

ward  for  final  and  finer  adjuatment.  The  deekplates  are  fitted  l'lanh'ng.—T\iQre  is  a  widf  c\n>\rv  of  methods  of  planlciug, 

snugly  around  the  strut  ends  where  they  project  through  the  but  fur  i^-mi]  nil  an'iitKl  >i-rvi(  i<  the  double  aldn  diagonal  is 

deck,  so  that  the  packing  vau  be  put  between  them  and  the  the  moHt  stervieeabie  and  duraiile. 

deck  and  the  strut,  thua  insuriDg  a  watertight  oomiMOtioD.  Planka  under  1/4  in.  tbiek  should  never  exceed  6  in.  in 


Fio.  15.  SiKGix  Skix 


Fia.  17.  Doc*LB  Skiii,  Both  Duoonal 
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Fm.  is.  Dodblb  Snv,  Dimoxju.  aitd  FoKB-ami-An 


Flu.  18.   TK£^ui.e  bKiN 


I 


Fig.  19.  Sadhdhis'  Siwh  Stbtik 


Flo.  20.  Lamin'atbd  Plankino 


BrsM  wiles  are  not  atladied  to  the  deekplatea  nntesB  the  innide 
structure  is  sufficiently  strong  and  well  Qolted  to  them  to  stand 

the  pull  that  will  come  on  the  wire. 

On  the  tlatbaeks  when?  single  struts  are  used  the  struts  are 
attache<l  to  the  sides  or  to  a  oros;*  bulkhead  {Fi<7.  and  are 
braced  from  there  down  lo  tlic  keelson  anri  i  Im  c  sirinL'trs 
nisi  le.  Between  them  a  good  huaky  brace  is  tltt<<d  lo  take 
compression,  and  on  the  outside  a  strap  ia  fitted  to  prevent 
spreading. 

With  the  twii  [M)i!r.  -  ippait  I  I'ig.  C),  the  front  struts  act 
as  landing  and  auppuning  incitibers.  The  heel  o£  the  front 
is  well  forward  and  the  heel  of  the  rear  strut  il  well  aft| 
thus  making  each  diagonally  opposite. 

The  fitting  of  the  interior  fioat  strata  is  one  of  the  most 


width,  and  under  1/fi  in.  thick  should  never  exei<ed  4  la.  in 
width.  If  made  greater  than  tliete  widths  they  are  veiy  fiable 
to  cheek  and  spUt  with  the  constant  wetting  and  dicing  to 

which  they  are  suhjerted  under  service  fondititin>.  Kaeh 
plank  is  maile  in  one  length  where  possible,  I)4>cau3e  each 
butt  ir  imtit  IS  likely  Id  be  n  weak  point  iiiid  mea^^  tlie 
addition  ol  more  weight  lo  the  float.  When  drilling  holea 
for  the  fastenings  in  very  thin  planking  a  countersink  is  not 
necessary  for  the  head  of  the  fnsteiiini;,  as  it  draws  in  Mush 
when  il  i>  m.'ir.l,  I jieularly  in  ttu'  soil  wcmds. 

The  lolltfwing  are  brief  descriptions  of  sonic  of  the  inetlmda 
of  plankinir  most  coinmoiily  usi'd  and  proved  to  he  very  sjiiis- 
faotory  in  actual  service.  These  are  divided  into  groups  tor 
loeation,  and  are  further  snbdividsd  into  typsa,  an  fallowi>: 
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i;l!OLl'   1.     TOI'SIKK  ri*\NKINU 

A,  Single  skill  with  Seam  .Strips. 

H,  Sin!.'ie  Skin  Willi  Seam  Strips    Fabric  covered. 
C,  liouble  Skill  Inner  Diaptnal  ;  Outer  Fore  and  Al't — Fab- 
ric betwe^'n. 

I),  Diiiibk'  Skin  Inner  Diat^otiul ;  Outer  Diagonally  oppoaite 
—Fabric  bi  tu  (•<  t:. 
E,  Three  Ply  Lamiiiiiteil  \V<hmI, 

<.l(ol  !•  '.'     llonoXI  I'l„\.\KIX<i 
A»  Single  Skin  with  Seam  Strips. 

B,  Ooublt!  Skin  Inner  Skin  Diagonal}  Outer  Skin  Foie  and 
Afi-— Fabric  between. 

C,  Dnnhic  Skin  Inner  Skin  Diagonal;  Outer  Skin  Diagw 

onally  opposite — Fabric  betweim. 

D,  Trelde  Skin.  Inner  Diagonal;  Intennedinte  Diagonally 
oppusitf ;  Outer  Fore  and  Alt — Fabrir  between  all  skins. 

E,  Thive  Ply  Laniinate>l  Wuo<l. 

UROl'l'  3.  llt'IJilir.\li8 

A,  Three  Ply  Laminated  Wood. 

B,  OoaUe  Skin,  Inner  Diagonal;  Outer  Diagmnlly  opposite 
— Fabne  between. 

Hack  group  will  now  be  treated  individnally  aiul  a  brief 
deacrtptiflia  of  the  methoda  of  planking,  lonie  of  the  troubka 
met  with  and  what  to  look  out  for  during  the  variona  opera- 
tions: 

(Jwjt f  1.  A,  Single  Skin  with  Seam  Strips  ( Fiir.  15). 
Tliis  nietlin.l  is  used  inn^tiy  mi  the  top8i<les  ni'  tiie  flatbaeks 
witlioul  any  cmcrinsr  nthcr  tlinn  tbe  vaniisli  or  tlie  paint. 
Most  111  ti  ■■  i'l;ril:i  Qit-  >trnii,'lii  or  liiuc  a  very  slight  <'urva- 
ture  on  [he  t.<lt;t's.  Hetnrc  llie  plank  is  rtxed  down  a  strip  of 
tajie  III  laiiMis  s.it ui iiti-ii  with  inarino  (flue  or  copal  varnish 
is  laid  along  (lie  seam  strijis  and  rabbets  below  the  edges  of 
all  planks,  .so  as  to  make  the  joint  watertight.  The  faslen- 
iogs  are  spaeeil  about  1*2  >n.  apart  on  tbe  eeani  strips  imd 
about  2  in.  ajiart  on  the  frames.  They  are  not  less  tl  u.  '4  in. 
in  tViiin  the  ed«,'e  of  the  plank.  Fasteninf^s  arc  sta^rgered  wliere 
possible  to  avuid  the  ehanee^  of  the  wood  splitting  between 
them.  When  turning  over  tbe  point  of  tbe  rivet  on  the  inside 
of  the  seam  strip,  eaeh  ia  turned  to  the  right  and  left  alter- 
nately for  the  same  reason  as  stated  above.  Tbe  beads  are 
filed  flush  when  llnishtni;  the  plaukuig  on  the  outside. 

Oroup  1.  R,  Sinf^lc  Skin  with  Seam  Strips,  Fabric  cov- 
ered (Fig.  15).  The  only  differenfe  between  this  type  of 
planking  and  the  jireceding  one  i.s  that  tape  and  glue  are  not 
useil  under  the  plank  seaiiis,  as  the  fabric  which  m  »treteheti 
over  the  uutnide  of  the  plankiag  keeps  it  all  watertight.  (See 
"  Fabric  Covering." ) 

(iif«)i  r  1.  V.  Ihmble  Skin  Iti.i  ;i aiul  Fore  and  Art  — 
Faiirir  between  I  [''i-;.  Hi).  This  iin  ilii>i|  ul  planking  is  one  of 
tlie  siroiiL'est,  jmd  is  useil  in  liotli  tupsiile  jnni  bottom  eon- 
Btructton.  The  intier  skin  is  111  narrow  strips  about  4  in. 
wide,  run  frtiin  the  keel  i>ut  and  foi-ward  to  the  chines  at  an 
angle  of  about  4.'>  deft.  Tliewe  planks  are  lantened  at  inter- 
vals to  the  frame?*,  etc.  Sometimes  they  are  run  right  acTOia 
the  bottom  from  ehine  to  chine  in  one  pim*  without  being  cut 
at  the  keeL  When  iis4'  I  in  to]>siiles  construction  they  are  laid 
eontinnonaly  acrom  the  back  from  chine  to  ehine.  After  the 
whole  of  tbe  inner  akin  is  completed,  the  fabric  is  then 
■tretehed  over  it  as  dcaeribed  under  "  Fabric  Covering."  and 
on  it  the  seama  of  the  under  skin  are  marked  with  aoft  pencil, 
eo  that  they  can  be  easily  keated  when  drilling  tbe  bofee  for 
tbe  fastenings  on  the  onfer  skin.  Tbe  outer  akin  runs  in  a 
longitudinal  or  fore  and  aft  diret-tion.  The  fasteniiisis  are 
aminfred  a.«  shown  in  diagnini.  It  will  be  noiii'cl  that  they 
are  »tiigi;ereii  for  Imtli  inmr  rinii  <riifi  <kiii-.  When  drillinL' 
these  holes  for  tlie  1  !ijri'.;s.  :i  im  f.il  jil'  is  made  tor  otic 
fnitiie  space;  this  will  work  in  tin  nn'si  <<t  1 'le  frame  spaces 
and  will  facilitate  the  wurk.  The  )»liiiik  ui'l'lii;  ,irc  kept  ns 
Uliitorin  as  pra<-lii'al>le.  ;is  tin--  siiiipliHes  tfn  work  11  in-"!'!!-! 
ably.  Tbe  ImiIIdiii  phinkiiiir  can  ()uite  proiitiiiily  lie  Imilt  ii|i 
on  n  toriri  or  tiiold  tin-  r'Viict  shape  ot  the  Imltoni  ni'  the  lloat. 
Oil  this  I. Hill  :ill  kii'Uiiii*.  lloors.  etc..  are  marked.  Tlic  inner 
skill  1*  lai'i  ;iMil  tiii'keil  at  the  outer  end»  only,  which 
slioul'l  be  h'tl  iilHiiit  '  •_.  iti.  liiiiLTcr  than  ref|uired.  Tlie  t"ahrie 
is  stretched  over,  the  o  iter  ^kin  l.ini.  all  tlic  tastini'iL's 
are  drii  i'ii  ri  jh'  lhri>U'.:b.  The  wh.ile  I  lien  lilted  olT  the 
nu'l'  .  t  iiui  il  ..'.i  i  and  the  ends  o I  ti  e  mm  Is  ai-e  turned  down. 
TIte  bottom  plonking  is  now  plareil  on  (lie  uptarnmi  float 


bottom,  lilted  between  chines  and  linally  screw  fastened  to  the 
floors  ami  .striiiircis.  This  metlioii  ni  building  the  bottom 
plunking  is  I'ouiid  lo  be  the  be~t,  hi  vause  if  the  plaoking  is 
built  right  on  to  the  tluat  botluui,  trouble  will  be  experienced 
in  riveting  tbe  lastenings  on  tbe  inside;  in  faet,  in  certain 
float  ooustmclion  it  is  alinmt  inijigeaible  to  build  with  titet 
fsataings,  and  wood  screws  have  to  be  resorted  to  for  tu- 
teninga.  When  single  topside  planking  ia  nsed,  one  or  two  ot 
tbe  pianka  are  left  off  for  aeceas  of  the  arm  wbeo  livetinf 
tbe  bottom,  and  are  aerewetl  on  when  the  planking  ia  eon- 
pleted. 

LiKui fs  l-I).  'J-C,  .i-h,  Double  skin,  both  diagonal  (Fig.  17), 
This  inetboil  13  much  stronger  than  the  foregoing  on  account 
of  tbe  grain  <if  each  cros.siug  the  nlher  at  about  !M)  tieg. 
instead  of  45  de?.  Kach  layer  is  laid  at  about  Ao  deg.  to  the 
keel,  and  in  ojipoMti'  iliin  nnus.  so  that  the  seams  and  grams 
cross.  This  method  reijuires  a  very  large  number  of  fasten- 
ings; ihisc  aie  best  arran^'cd  a.s  shown  in  diagram.  Only 
the  very  best  lumber  is  used  because  the  outer  skin  baa  BO 
fabric  covering,  and  is  theictore  expose<l  to  the  sun  and 
weather,  (treat  care  is  taken  in  tbe  fitting  of  the  seama  on 
the  uutsiile.  All  ]>lauks  are  made  about  the  same  width  and 
each  plank  »  in  one  leogilL 

Qnof7p2.  D,  IMileSkin.  (Fig.  181.  This  is  seldom  used 
in  float  construction,  but  is  worth  des<-ribing.  It  is  wry 
strong,  but  is  much  too  heavy  for  the  small  size  tloais  used 
at  jiresent.  The  inethoil  ts  the  same  as  lur  diiiihl.-  -km.  Iiolh 
diagonal,  with  the  addition  n:  auntlicr  layir  ot  taiun  aijd  an- 
nthrr  layer  ot  plankiiij  nM-r  idl.  Tlie  scams  I'l  the  two  inner 
hkius  an-  marked  on  the  tk'coiid  or  outer  tabne,  t^eli  ^kin  is 
\  ery  tlun  and  therebm  requirea  the  moat  careful  and  akUlfUl 
handling. 

Another  type  of  niulli-skin  ecuislruclioii  is  that  shown  in 
Fig.  l!l.  TIm'  layers  of  jdanking  are  glued  and  ironed  to- 
gether with  silk  between,  and  then  instead  of  lieing  riveted 
they  are  sewn  together  with  bronze  wire.  The  wire  i»  let  is 
fluan  with  the  outside  surlaie  of  tbt  plaaking.  No  frames 
are  required  but  longitudinal  atringen  are  used  to  stiffen  the 
hull.  Tliia  makes  a  verj'  neat  and  pretty  job  if  properly  and 
carefully  executed,  but  is  ver>-  e.xpensiee  on  aceount  of  the 
enormous  amount  of  labor  necessary. 

Oaoops  l-£,  2^,  3-A,  Three  Ply  l^iminatiid  (Rg.  20). 
This  material  is  nude  up  in  aheeta  about  60x42  io.  It  is 
made  by  gluing  three  layera  of  veneer  together  with  water- 
priMif  glue  under  pressure.  Tbe  inner  layer  is  thieker  tlin 
the  outer  skins,  and  sometimes  tliey  ine  made  with  all  three 
skins  eijual  in  thickness.  The  i:ram  nf  the  inner  runs  op- 
ptisite  to  till  outer  grains,  thus  making'  a  very  stroni;  umi 
rieid  const  nu  n. ill.  It  isiiu  nluaMe  in  the  i-i>iistrn<'tiou  ol  bulk- 
hciiil-  and  wiiiu'  tloiils.  plaiikiiii;  aiui  I'ruiiuiii;.  file  edires  are 
lialiie  til  sjihntiT  it'  nut  priitccfcil,  anil  m  some  inferior  quaUty 
lit  uiiiirl  the  hiyere  hlis'i  1  .iti'l  ..irni'  apart,  because  of  the 
glue  f;i\iiig  way  mulrr  unliuary  service  cttnditions. 

^\'ol'll  for  I'laniiiii/.    The  most  common  varieties  ari'  nui 
hogauy,  white  cedar,  white  pine,  spruce  and  Spanish  ctniar, 
when  tbis  latter  is  ver>-  carefully  selected. 

FastenintfH. — For  planking  of  liie  thickness  u.s*-,!  in  these 
lloats.  the  best  fastenings  are  luus-  and  cojiper  riveiH,  in 
l>re)erence  to  w<mh1  scn-ws;  they  hold  better,  can  be  driven 
in  and  have  the  cutis  turned  over  joat  as  fast  as  a  screw  «aa 
be  driven,  and  will  not  looaen  up  ao  nadily.  Wood  aevevs. 
if  driven  loo  liard,  will  atrip  the  thread  in  the  wood  and 
thereby  render  it  nseleaB  aa  a  fasteoing.  On  the  other  hand, 
arrewa  can  be  used  to  more  advantage  than  riveta  for  attach- 
ing the  planking  to  frames  and  stringers. 

The  rivets  an»  known  as  Canoe  rivcls,  varv-inp  in  length 
from  .'I  S  ill.  and  upward.  When  long  rivets  are  usu'd  throiifh 
slriii:;crs,  etc.,  a  washer  or  burr  is  used  to  rivet  the  et>il  over. 
The  rivets  thniUL'h  the  ]ilankiil^  and  seam  strip-  :i!e  sjiarrii 
Croti!  -  'II-  apart;  tbe  thinner  the  wood  tbe  closer  is  she 

-)>a  I  I.     .Mi  w<H)d  screws  uaed  in  planking  have  flat  heads 

and  iiie  liriiss. 

I'iii  ('i,ir*(riii  lii:ii  I  Flu.  H(.—  kin-  nil  -<ini<'tiiti<-  r.-rnr": 
in  some  lluats  tor  stability  or  additional  planing  surtaw. 
Tbe  coiisiriiction  of  tliesi'  is  very  simjde.  Capstrips  as  ii«ed 
on  the  tloors  abreast  tlie  lins  are  exieniled  out  past  the  tlost 
side  the  nipiired  distance.  Tlie  outer  end*  are  notched  into 
the  iin  edge  stringer,  w  hich  is  usually  made  of  ash,  and  tbe 
fin  frames  are  ano  notched  into  the  stringer  at  their  lower 
ends,  with  the  upper  ends  attached  to  the  stringer  at  the  C«at 
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side.  Over  these  (he  fin  lop  plankiug  is  laid,  usually  in  a 
fore-and-aft  dirertioii.  Orcasioiiiilly  tlie  Hiis  arc  built  merely 
as  extension!;  ol'  tlie  huttoni  pjankiii<r.  thus  aetiii<„'  as  a  planing 
board  only  and  not  as  a  walertigiil  cciiniiarlnii'iil.  In  tins  vane 
the  c-apstrips  are  covere*!  with  a  thin  plank  and  the  outer 
edge  is  brat-ed  to  the  Ihiat  nid«'  by  short  wood  Kiruls. 

fabric  Covering. — The  material  use<l  for  the  covering  of 
tloats  either  between  the  layers  of  plankini;  or  on  tin-  outside 
of  the  planking  must  Im>  \ery  strong,  light  but  not  too  thin, 
with  snflicient  body  in  it  to  bold  the  varni»^li  or  marine  glue 
with  which  it  is  saturated  when  being  applied.  Linen  rovering 
08e<l  on  wings  has  been  tried  and  found  to  Im?  very  suitable 
for  the  lighter  type  of  tloals.  such  as  scout  machines;  but  it 
retjuires  proper  and  careful  handling.  For  the  larger  tloats 
a  heavier  material  is  reconiincndcd.  (Inly  I  lie  very  best  marine 
glue  and  the  Ihie^t  co]ial  varnish  are  used  for  this  work. 

The  finishing  room,  where  vamishin;;,  painting,  gluing, 
etc.,  are  done,  is  kept  at  an  even  lenipernture  of  not  less  than 
6")  deg.  F.  aiul  not  more  than  8<l  de^;.  F.  It  is  dry  and  kept 
Well  ventilated,  so  that  tiie  fumes  arc  ipiickly  carried  off  and 
the  process  of  dryinp  fncilitnleil. 

Refore  anything  is  ap))lied  to  the  planking,  it  is  thoroughly 
and  careliilly  sandpapere<l  to  a  smooth  hnish  and  then  bruslietl 
otT.  One  thin  coat  of  glue  is  then  applied  hoi  to  the  |)lanking. 
When  in  u.se  the  hot  glue  is  maintaine<l  at  the  proper  teiupera- 
tnre  by  keeping  the  glue  pot  surrounded  with  l>oiling  water; 
or  a  branch  pijte  may  lie  \v<\  from  tlie  steam  pipe  of  the  steam 
chest  if  this  is  tonvenient.  The  irlue  itself  is  never  allowtni 
tu  boil  or  il  will  bci-onu-  Iwrd  and  brittle  when  cool;  it  must 
maintain  its  eln.sticily  when  set. 

The  fabric  is  streli-hed  in  one  jiiece  when-ver  jiossihle,  with 
plenty  of  alh)wniire  along  the  e<lges  and  on  the  ends  for 
gripping  by  han<l  when  stretching  it  over  the  float. 

Before  the  fabric  is  stretched  over,  the  lloat  is  given  another 
coat  of  glue,  sparingly  but  thoroughly  applied  over  the  first. 
This  and  the  strclcliins  are  done  very  rapidly,  aa  the  fahrie 
mast  be  in  place  before  the  glue  sets  and  liardens.  The 
fabric  is  held  about  one  foot  ubo\e  the  float  lengthwise  and 
is  pulled  taut,  then  while  being  liehl  out  on  each  side  at  the 
middle  the  center  is  prenseil  down  on  top  of  the  Moat,  worked 
qnickly  along  the  lop  to  the  ends,  the  edges  being  kept  up 
all  around.  The  e<lge8  are  then  ]>ullel  down  very  tightly  to- 
wanl  tile  cliines.  taking  care  to  pull  out  all  puckers  in  the 
fabric.  Air  pockets  are  fon-ed  <»ut  from  under  the  fabric 
by  rubbing  Hrmly  fnim  the  center  towards  the  edges  mid 
ends.  The  fabric  edges  are  seenriHl  by  copper  tacks  to  the 
chine  stringers,  spa<-ed  about  1  in.  apart.  When  completely 
stretched,  the  whole  of  the  fabric  is  gone  ttvcr  with  n  hoi  flat- 
iron  (an  electric  one  preferred)  heated  sufliciently  to  draw 
the  glue  through  to  the  surface.  Care  is  taken  not  to  overdo 
this  ironing  process,  otherwise  the  glue  wonhl  either  harden 
or  be  drawn  right  out  and  thereby  fail  to  hold  the  planking 
to  the  planking.  The  glue  is  allowed  to  dry  thoroughly  for 
at  least  two  days  iti  the  same  nxmi  before  painting  over. 
Three  coats  of  paint  are  snflicient  for  the  outsiile,  tlie  first 
one  being  thinner  than  the  remainder. 

When  varnish  is  used  in  filace  of  the  glue,  practically  the 
same  proccs.s  is  gone  through  with  the  exception  that  the  first 
coat  is  applied  to  the  hare  planking  just  before  the  fabric  is 
stretched  over.  The  fabric  Ls  given  previously  one  or  two 
coats  of  varnish  and  applieil  to  the  float  when  still  wet.  Of 
course  no  ironing  is  necessary,  but  a  coat  of  vaniish  is  applied 
whenever  tlie  fabric  is  tacke<l  down,  so  that  it  will  penetrate 
the  fabric  and  unite  with  the  under  coat.  This  is  allowed  to 
dry  thoroughly  before  the  paint  is  applied,  and  each  coat  is 
dried  hard  before  the  next  is  put  on  over  it. 

When  the  fabric  is  used  between  the  skins  of  the  double 
planking  the  same  general  metluxl  is  followed.  The  fabric 
in  this  case  is  not  strefche<I  so  tichtly  as  the  ontside  covering, 
and  is  tacked  here  and  there  to  the  inner  planking  to  hold  it 
in  place  while  the  outer  skin  is  beinir  bnill  over. 

If  it  is  fonnd  necessary  tn  ninkc  a  seam,  the  lap  is  ar- 
ranged so  that  the  edee  of  the  fabric  in  a  transverse  seam 
does  not  face  forward  on  the  outside.  The  nfler  edge  nf  the 
foremost  piece  laps  over  the  forcnmst  ed'je  of  the  nfler  piece. 
( To  he  rniiliiiurd ) 


Hunting  from  Airplane  Is  Illegal 

Hunting  game  with  flying  machines  has  been  made  illesral 
in  North  Carolina  by  a  law  pmhibiiing  shooting  water  fowl  on 
any  of  the  waters  of  the  States  from  an  airplane. 


The  Tyler  Safety  Belt 
The  Tyler  Safety  Hell  is  of  the  (|uick  releaise  type,  wliieh 
instantly  disengages  the  aviator  at  the  pull  of  a  toggle  tongue 
buckle. 

The  cover,  or  front  plate  of  the  buckle,  is  hinged  to  the 
r.^ar  bar  of  the  buckle  frame  and  the  tongue  is  attached  to  the 
cover  in  such  a  way  that  it  rests  on  the  front  bar  of  the  buckle 
when  the  cover  is  in  the  closeil  position.    When  the  cover  is 


The  'txiXR  .Safety  Belt 


opene<i  a  sufficient  amount,  the  tongue  is  drawn  off  the  front 
bar  and  drojis  through,  positively  disengaging  the  attached 
end  of  the  belt. 

This  belt  is  particularly  adapted  for  use  in  airplanes,  air- 
ships and  kite-balloons,  because  it  is  easily  fastened,  hn-ks  posi- 
tively, and  cannot  be  interfered  with  by  rust,  ice,  or  heavy 
gloves,  its  operation  l>eing  simple  and  instantaneous.  Extra 
strain  on  the  belt  loi-ks  it  more  flnnly,  but  does  not  interfere 
with  its  quick  release  feature. 


New  Propeller  Shaping  Machine 

"  The  Will  to  Win  "  has  causetl  many  ingenious  maehiuea 
to  be  <le»igued  for  the  purpose  of  H|>cediiig  up  the  production 
of  struts,  propellers,  and  other  pieces  of  airplane  wood-work. 

Extreme  ac<>uracy  as  to  weight,  balance  and  fonu  is  vital, 
and  must  be  taken  into  consi<lerH(ion  by  the  <lesigner  of  any 
wood-working  machine  to  make  it  a  success  on  airplane  parts. 
Especially  is  this  tnie  of  the  two-,  three-,  or  four-blade  air 
screws.  For  this  reason  many  of  the  standard  wood-working 
machines  have  ])roven  altogether  iiiadetpiate  to  these  exatting 
neeils. 

One  of  the  latest  machines  to  be  offered  to  the  niuiiufactur- 
ers  of  Airplane  Woodwork  is  a  Sp«HniU  Propeller  Shaping 
Machine  which  will  handle  the  three-  or  four-bladed  screws, 
ns  well  as  the  two-blade^l  ones.  It  is  built  by  the  C.  Mattison 
Machine  Works,  Beloit,  Wis. 

The  Mattison  Company  has  thoroughly  studied  the  require- 
ments of  a  propeller  lathe,  and  with  the  co-ap<'ration  of  some 
of  the  biggest  manufacturers  in  the  country  has  pcrfeoted  a 
machine  which  bids  fair  to  revolutionize  the  {iroduction  of  pro- 
pellers, on  acc<mnt  of  greatly  increasing  capacity,  as  well  as 
of  much  smoother  cutting.  This  works  so  dose  lo  llni.shed 
size  that  very  little  hand  work  is  ne«-es8ary  after  the  machining 
operation.  The  manufacturer  of  this  lathe  will  be  pleaM-d  to 
supply  to  any  one  interested  in  the  manufacture  of  propellers 
any  detailed  information  regarding  the  eonstructiou  and  opera- 
tion of  the  machine. 
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The  Metric  System* 

By  V.  P.  Benedict 


As  «e  know  it  today,  that  ia,  as  the  Fnueb  kfal  standard 

of  veipbts  and  measnres,  the  metric  syaten  is  not  the  eon- 

plet(>  Rclifnit^  as  gfticrnlly  proposed.  Devkcd  la  the  troablonr 
veai-s  of  the  Revolution,  the  intention  was  to  wipe  oat  tha 

lii visions  ol'  iitiitt  whiih  belonged  to  the  Christian  Era,  and 
lo  alter  the  iniineniorial  standard  of  3(50  dcg.  an  the  divuion 
of  the  I'in'lt'. 

There  were  to  be  4iKI  dcg.  ol  1<HI  min.  each  by  which  ti> 
iliMile  the  World's  cireunitcreiji  !■,  an.l  dav.^  the  year, 
with  tea  hoiifK  oC  100  niin.  In  liic  ()a\,  ant]  it  wus  lure  thai 
thv  hi  lRinc  "  bust  up."  Thi'  y*  Mr  deciineti  the  official  request 
to  (Iroii  <la>-.  aii<l  tin-  French  people  decUucd 

uith  thanks  the  tea  Ihy.ir  >lay.  altliniiiirfa  the  antllOCitiflS  tried 
ti>  enforce  it  by  all  sort?,  ol  pcnallii  -. 

llaviiiLT  siicceedeil  in  retaining  the  24-hr.  dixision,  the 

400  ik'i;.  eircle  went  liy  the  board  bcoausie  it  be<'anie  un- 
workable, since  nuiriners  found  tlicniKclves  with  a  combination 
ot  24  hr.  and  400  tiej;.  which,  divided,  yields  a  one  eyed  frac- 
tion. So  they  re\erteil  to  the  ;i(;o  ilej;.  ilivision,  which  gives 
four  niiitiites  of  ttuie  to  one  degree  of  the  earth's  rotalioOi 
or  la  dcL'.  of  mtatinn  for  each  hour. 

Now,  although  these  unworkable  portions  of  thp  schome 
were  droppc  i.  llie  remaining  t^tandunls,  which  were  based  on 
the  400  ties,  circle  were  rat^ned  and  adopted.  Four  hundred 
degrees  or  100  nun.  gives  40,000  min.,  and  oae-thoinsaDdth 
of  a  mfaittte  was  taken  as  the  standard  for  a  unit  measure  and 
was  called  a  meter.  Although,  as  a  matter  of  fact,  not  strictly 
aecnrato,  the  meter  w«a  meant  to  be  one  forty-millionth  part 
of  the  woi^d's  eireumfersDea. 

To  pet  a  tinit  for  volumetric  eapaeily,  one-tenth  of  a  meter 
(about  4  in.  Enprlish  measure)  was  taken  and  cubed  to  give 
the  liter,  and  lakinj:  a  liter  of  j)uri'  water  at  0  degrees  tem- 
peraiiirc  <'et)tigraiie.  the  weight  of  it  was  obtained  oud  divided 

ini<'  "  ir  iiiousand  part-«  to  give  the  Standard  onit  of  we^fht, 

which  was  cnllcHl  a  pram. 

The  three  mills,  the  meter,  tli'-  liter  and  the  pram,  are 
each  imit'oi  iiilv  •Ir.  ulril  n-nl  iiiiilni'l;<  d  Viy  tens,  w  lii're-.a  lies 
all  l!ic  siiiiplicit\  r.r  »  liii-li  ;nl lici cnl ^  to  the  fiV^lcni  mi  .iiiv'i- 
tiably  Itoa'^t.  To  learn  the  wlmle  -^^K  in  one  has  to  nietiion/.e 
only  about  six  prefixes  beyond  th^  tliiii-  units,  4tr  nine  items 
in  all,  and  in  conmiercial  use  only  about  hall  of  these  are 
ralleil  into  scr\  ice. 

When  the  Knsrlish  schoolboy  gets  bi.s  12  in.  to  tlie  foot, 
lliree  feci  one  vurd  businesi  visualized,  lie  is  still  in  the  dark 
wlien  told  that  eight  pints  make  one  gallon,  until  he  is  shown 
the  size  of  a  pint  or  gallon  measure  and  ao  with  Ua  weights. 

TABLF  OF  METRIC  WBIOBTB  AND  MK.\S1KF.S. 
ITNIT. 

1         1      ^  10.     I'JO.  1,000, 

l.iMMJ        KW  10 

fnbx  U>  Unit.  Prefix  to  litiit, 

I  eriuth.  f  MKTF.R.  f 

v.^i'in.'-.  Ullli...OiBlI..I>Md..-    IITER.  ...DM»...HaMo...Bito... 

W,Mila.  liJlt.\.M.  [ 

Here  is  a  unit  of  kng:tli,  one  of  \oluine,  and  one  of  weight, 
all  rorrdated  and  each  divided  and  multiplied  uniformly,  all 
of  whieli^  sinee  the  medium  of  eorrelation  is  pure  water  at  a 
given  temperaitmn,  esc  be  corTect<Ki  in  any  psit  of  tbn  wmld. 

Kow  the  ratio  of  spedfle  gravity  for  an;^  labattiiM  it  taken 
on  the  basis  of  water  at  0  degrees  oeofignde  as  fh*  tudt, 
and  since  the  kilogram  is  Urn  weight  of  •  cahie  dednwtwf 
of  water,  it  is  simply  necessary  to  multiply  the  cubical  con- 
tents ol  a  ^.'iven  object,  in  deeiraeters  by  the  figure  of  speeific 
gravity  to  obtain  the  weijrht  in  kilograms.  Obviously,  a 
savins  o\,r  the  Kn^lisb  method  where  if  is  iicct^s.irv  to  tirst 
find  the  weii»ht  of  a  cubic  foot  o!'  wai<  r  as  an  essential  factor 
in  tiic  ealeiilnlioii,  ami  then  ii!nl!i|il;.  tli;-,  liy  the  tiinire  for 
siueiric  irravity  and  then  by  the  cubical  contents  in  feet. 

flie  metric  <y*tein  owes  its  sim|dicity  mainly  to  (he  decimal 
lia.-i-  on  wliicl)  i's  «r.l>  fiivisimis  are  formed.  Thus,  if  you 
lia\c  7,"i"J  i!!tn.  '.Il  l  ha^.'  alMi  0.7'i'J  ai..  rmd  7,'>2  ni.  e(]nals  0.7r)!i 
km.  With  Kiijli-.l:  n:ca--i:ies.  7.'i2  m,  >C  ft,  S  in.,  oi  -JO  yd. 
2  ft.  a  in.,  and  since  our  rules  are  iu  feet  or  yards,  if  you 
waiit  to  measure  752  in.  you  have  flmt  to  do  a  bit  of  arifli- 
metic 

Similarly  if  a  French  airplane  contains  801  nuts  of  22.0  g. 
♦  Excerpt  from  The  AsroplMs. 


each,  the  total  weight  (of  nnbi,  not  the  plana)  would  be 
17,(j22.u  g.  Shift  the  deeiaoal  pmnt  three  to  the  left  (equal 
to  dividing  by  1000}  and  yon  get  17.822  kg.,  and  100  planes 
would  contain  similar  nuto  to  the  waght  of  1762.2  kg.,  ob- 
tained by  Rininly  shifting  the  point 

Try  it  in  English:  801  nuts  of  1  oz.  each  e<iuals  801  ox., 
or  .')0  lb.  ]  o/...  and  yrtu  wouM  need  111  work  ii  out  before  you 
could  weigh  tins  umouut.  One  hundred  times  the  amount  is 
CtiWa  lb.  4  oz.  weighed  as  2  )ni;s  4  cwl.  2  (ps.  22  lb.  4  oz. 

The  pound  weight  was  uripinally  the  weii,'ht  of  one  pint 
of  wheat,  mid  the  stone  was  lin'  uoigi't  of  a  peck.  The  stoue 
and  peek  to-day  mean  dilTcrent  values  in  dilTesenI  trades, 
and  iJk'  wliole  if!  a  most  unholy  cliaos,  to  apjtreciate  m  li:  'm 
it  is  only  n<  tcssary  to  stuiiy  the  market  reports  ol  varmns 
coininiiiiitie,-  ill  tijc  <l;iil\  j)ai)ers.  whicli  leave  one  as  ignorant 
of  wiial  tliey  ouglit  lo  convey  as  do  the  ollicial  communiques 
on  nirjilane  losse.*. 

For  we  learn  at  schwil  that  14  lb.  make  one  stone,  but  the 
butcher  does  it  with  8,  which  is  6  to  the  good,  and  the  ounce 
avoirdupoiB  can  be  got  with  lots  less  grains  than  the  ounce 
troy.  And  «  peek  of  peaa  or  a  pint  of  periwinkles  are  what 
you  get  for  your  nooqr,  and  not  what  the  table  of  weights 
an<i  mr'a-^ures  s^^  they  are. 

Kow  whether  we  agree  that  the  Metric  System  ia  preferable 
to  our  own,  or,  even  if  preferable,  whether  it  is  worth  while 
going  to  tlw  coat  of  ehanging  (estimated  at  b^asn  200  and 
400  nillioa  poonda),  the  fact  remaiaa  that  many  drawings  of 


'  all  those  of  CootineBtal 
onad  in  meters  and 


aaro-parts  and  eomiionentf,  praeticall; 
da^B  and  not  a  few  of  English,  are 

millimeters,  so,  those  to  whom  these  represent  part  of  the 
daily  grind  will  need  to  know  how  to  tackle  the  prt^lem  of 
working  in  millimeters  or,  in  the  alternative,  how  to  convert 
those  same  into  English  inches  and  fractions  thereof  (decimal 
frai-tions  necessarily). 

To  handle  metric-dimensioned  parts  sati-^iacioriiy,  tlie  best 
way  undoubte*lly  is  to  1.;im'  nietrie  nifasnring  instruments, 
gel  a  grip  of  the  metric  system  itss<:if,  wliuh  ought  to  take 
ne.\t  lo  no  iitne.  aMi!  then  v'o  ahead  metrically. 

In-I riiniints,  )io«ever,  arc  expensive  and  \ufy  dithcult  to 
ol;viiii.,  i-  where  these  circiiinslatjcc--  iii'ii"  the  loregoing 
l>ro<ed  i'i'  unl»asihk'  it  becoinea  neei  -  iiiy  '  i  make  conver- 
sions. For  which  jjurpose  is  printed  !;■  n  .uth  a  Metric  to 
Kngli.sh  Con  version  Table,  which  has  been  spwially  compiled 
to  mwi  ;lie  I'artii'ular  reqnircinents  of  the  aircraft  iiidustry. 

For  small  accurate  parts  such  as  engine  components  care 
must  be  taken  to  make  conversions  to  at  least  the  flfth  place 
of  dceitnats  of  an  inch.  The  reason  why  being  thai  the 
tolanince  aHowed  is  sometimes  0.00025  in.  where  close  fits  are 
required,  and  unless  the  fourth  and  fifth  <lerimal  places  an 
accurately'  taken  it  is  possible  to  start  with  an  error  in  excess 
of  the  given  allowance.  When  working  ia  meters  on  winga 
and  bodisa  two  decimal  plaeea  of  ao  indi  an  mora 
sufficient. 

This  table  is  designed  to  be  used  for  both  ueteia  (m.)  and 
miUimateia  (mm.)  awee  a  "  bna"  is  a  big  thing  bqOt  op  of  a 
kt  of  little  onasL  Tha  Ogm  as  they  stand,  witil  the  point 
in  tha  plaoe  AawOf  an  for  millimetera  converted  into  inches. 
To  convert  melaa  into  fnehes  (wMeh  can  readily  be  turned 
into  feet,  if  necessary),  the  decimal  point  is  to  be  taken  .us 
occuring  three  spaces  later  as  shown  by  the  slight  gap  between 
the  figures. 

To  use  the  table  for  millimeters,  the  column  headed  .0  con- 
tains the  English  eouivalcnt  in  inches  of  the  even  number  of 
millimeters  shown  down  the  left  siile.  These  run  from  1  to 
40,  and  all  tenths  of  a  millimeter  from  0.0  up  to  this  figure 
arc  .shown  in  the  columns,  pni?rr('s.siiig  by  one  tenth  »t  n  time 
lit  I  lie  r-.uht.  To  convert  a  r  'l'ulier  of  cm  h  mm.  trrenter  (h.-jn 
•10,  it  is  only  necessary  to  adjust  the  decimal  point  as  shown 
in  tlie  following  esampka: 

For  6.0  mm,  take  the  flgnia  opposits  6  in  eol.  headed  0.0 
_  0,23622  in. 

6.7  mm.  take  the  figure  oppeeite  6  in  eolnmn  headed  0.7 

-  0.26378  in. 

67.0  mm.  take  this  latter  figure  and.  sim  e  07.0  i*  10  times 
greater  than  6.7,  move  the  point  one  riglit.  which 
mnltiplica  the  leanlt  fay  10  to  agree.  =  2.6378  in. 
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278.0  mm.  take  figure  opposite  27  in  col.  0.8  and  move  point 

one  to  riirlif       l'i.!i44:i  m. 
uiui.  .same  flgurr.  but  [unut  one  to  i«.-it  tieu  timffi  less) 
=  0.1ii;iU  ill. 

275.0  Buu.  Cuke  -.7.'>  laiii.  and  move  tlie  decunai  point  tvc 
places  to  right  i>mctt  it  it  100  tiniH  ItHn  tluw  tfas 
figure  required; 

or  take  '27Ji  mm.  and  move  tlie  point  one  plaoe  to 
right. 

The  eaceiBpl«_riioir  ttow  -wide  i»  the  Tttice  ef  the  telle  as  it 
stands.  Eveiy  likely  conversion  ran  be  han<lle<I  as  in  the  higher 
fifrures,  the  small  fraetion.';  arc  rare  and  unnecessoiry,  and  over 
400  tnm.  anything'  nmre  odd  than  25's,  50' ami  To's,  which  are 
oovered  by  ihi'  tai)lc,  are  not  likely  to  iio  tuot.  It  will  fre- 
quently be  found  ]ni--ilil«'  to  get  a  double  eheck  on  the  conver- 
sion ti-rure  as  in  tin'  ca^^-  ()f  the  example  given  above  of  275.0 
mm.,  wiiirh  cun  be  takt-i  cithc-r  on  10  tlllUe  the  flgDie  fOT  27^ 
or  100  tirnrs  liic  riLTurc  !<ir  2.".'). 

For  the  roi.vi  isKjii  ot  imiiii'  measures,  other  than  thase  of 
lensth.  nhifli  are  covered  by  tiie  table,  the  subjoined  schedule 
<il  tc!ii\ er.sion  faetors  will  be  found  of  use,  and  will  cover  any 
need  likely  to  arise.  It  is  not  alvays  necessary  to  vork  to  the 
fuU  nnmhinr  of  decimal  places  given,  bat  the  acenncy  d^nd 
must  govern  the  factor  nsed. 


Multtpljr 


Sann 

SqnaM 


tur 

Lens 

OlShm 

«.4nT 

0.1SS 


M 


a««u»ii 


Saaare  feet   0.002903  Square  Mctem. 

Square  Ueten  10.7030     Square  feet. 


Ciidlr  lnch<>!<  ,.,.10.3S7 

Cubic  Cfutimettia   u-otiio;;.". 

fuliir  fiet  ,   OO-JS.UT 

<  uMi    .Motvrs  .i:. 

Ciiuic  fe«t  •  ."iiT 

r.ltera    (i.<):c.:ilu 


Lln_   

Kilo);  rums 


II  I.-..',.-.' 
■J  Jiilij 


Cubic  CrnllBifttr*. 

Cubic  Inches. 

Cubic  Meten. 
Cubit  fMt. 

I.itpr« 
Cubic  feet. 

Kilograms. 
I.b«. 


Ouiifis  lavolr  )  ■f>.a4.s 

I ; ruins    V.U3^2tS  OuDcei. 

p«r       Inch   0.0'030S  Kllogs.  per  Sq 

Kll«st.  per  Sq.  Centimeter  14.323      Um.  per  Sq.  Incb. 


tjM.  per  ttq.  toot  

KlIocK.  per  Sq.  Meter, 


RHoti.  per  Sq.  Meter. 

Lb«  per  Sq.  font 


mm. 
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1. ........ 


Mrraic  Ooxteisiox  Tablk,  Mbku  avo  ittu.maa»  imo  ixcBca 
Biaic  r«cTOa:  1  meter  equal*  Se.8Tail3  laclutt. 
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II  :it4  OU 

M  :i:t 


n  :i!>a  70 
o  rui  07 

II  172  I  I 
o.M  1  M 
0..-|,-.l  l^ 
0.&90  55 
0.02002 
O.M0S0 


18   aTOS«« 

10   0.748  OS 

»»   0.7S7  40 

21   O.S2n7- 

22   OS.ir.  M 
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24   O  ilH 
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1.40000 

i.sa»4S 
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0.1 
0.003  94 

o.o4:t  Si 

0,OS2  tiS 
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0.1  lit  12 
O.'JO"  70 
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0  :ns  uo 
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1.II01  i>:t 
1 . 1  m  :io 

114.-.  (17 

1 .  I  S.-.  04 
1  224  41 
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0.1 


0.2 
0  tN)T  87 
0.047  24 
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0  125  m 
0.1  «.i  ;i5 

0.204  72 
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Tite  PsiNaPLES  of  Ajcwoiupbt,  far  Prat  Alexander  MoAdie. 

(Rood,  McKally  &  Co.  $SM.  1^^.318.) 

With  the  lai|re  inoreaao  in  the  nomber  of  men  engaged  in 
the  Sjing  of  airplanes  and  diripbic  balloons,  the  science  of 
meteorology  has  assuminl  a  position  of  eonsideiahle  interest 
jiiid  impoi-tauco.  It  is  important  that  the  aviator  know  some- 
tiiiti;;  of  the  cause  of  certain  atmospheric  phenomena.  .\t 
;:romi.l  scl.'iols,  where  future  aviators  arc  jriven  pn'liminari" 
t riiiiiini..'  tor  their  w(irk.  consiiicrnble  time  is  'IcNOteii  to  the 
sHl<1\  "1  ttiis  subj.^t. 

Thi'  !nii;jl>er  of  books  In  iitiof;  with  nn i>i  •  ili in  iiOt  i;irsrr. 
;iiiii  very  few  of  them  can  Iw  conHidere.l  up  '<>  <i:ite  One  of 
rlu'  l!itc.--t  is  a  hook  enlith  ii  "  The  Principles  of  Aeiofrraphy,"' 
li;,  I 'rut  .Mi'xandi  r  Mc.Vdie.  director  ol  Blue  Mil!  Observatory. 
1  iie  itilnrinatii'ii  coiitaiiieil  in  (hi-;  book  is  piveti  in  n  conven- 
ient and  eonden.'ieil  form. 

Professor  Mc.\di*-'~  liook  has  looiiy  feaiur(  <  not  to  be  found 

ill  other  tCXt-hiHiks  on   the  subjeet.     .XmoU';.'  tiuN,;.  n  -ill;-. 

of  reeent  serological  investigations,  dossifieation  of  clouda  ac- 


cording to  orij^n  istlier  Aon  appoannae,  atudiaa  «t  air  flow 
at  different  levola  and  the  nadieat  wind,  etodieB  of  U»  itonna, 
raow-fiBlla  equivalent  and  oharta  for  aviaton. 

There  is  a  chapter  devoted  to  the  forecasting  of  storms  and 
another  dealing  with  ^nds.  A  highly  interesting  chapter  is 
llip  one  devoted  to  the  subject  of  water  vapor  in  the  atmos- 
phere, conlaininc  information  on  the  tnea.surement  of  cloud 
altitudes,  cla.ssifieation  of  clouds,  distribution  and  various  typen 
of  clouds,  wave  motinn  in  the  air  shown  l>y  cloud  lui.lr.lations 
aii'i  llie  '.alui  ol  rloud.i;  ill  the  forecasting  of  weather  changes; 
all  ot  which  is  of  interest  to  the  aviator  and  aeronaut.  Fortoa- 
1 1  I.  of  fog,  thundecatomi  phenomena  and  ninfisll  an  ate  con- 
sidered. 

Much  iiif.i:ni.T:ii..ii  i>  ■ji'.'M  in  I'le  form  of  pictiii'  n.  <l]a'.^r3iiis 
.and  charts.  The  cloud  pictures  shiMvn,  scvi'ral  01  wliicb  were 
taken  by  I'rofessor  Mc.Xdie,  are  very  irond 

The  book  has  about  110  illuslraltona,  charts,  and  diagrams, 
and  a  very  complete  index,  wliieh  further  enhanee  the  value 
of  this  comprehensive  work. 
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The  230  Horsepower  Ago  Fighting  Biplane* 


As  rfgardti  itH  ^t'lii-rul  liues,  the  Ago  lighting  biplane  is  of 
a  strikingly  unusual  uppuarauee,  clue  mainly  to  the  fact  that 
the  wings  are  tapered  very  pronouncedly  I'rom  root  to  tip. 
This  feature,  so  unusual  in  auy  uioilem  machine,  is  decidedly 
<lisudvautageous  from  tiie  luauufacturiug  viewpoint,  Hinee  it 
entuiU  the  separate  const ruetion  of  one  naif  the  ribs,  no  two 
of  which  art!  alike  in  one  wing.  The  reasons  which  prompted 
the  designers  of  the  Ago 
to  adopt  the  tapering 
wiug  sha^  become,  how- 
ever, evident  u|Kin  ex- 
amination of  the  inter- 
plane  bracing  systetn. 

L'niike  on  most  Ger- 
man two-s«4tter  biplanes, 
which  have  two  pairs 
of  interplane  struts  on 
either  side  of  the  body, 
the  Ago  carries  onl\'  one 
pair  at  either  tip.  In 
place  of  the  conventional 
inuer  pair  of  struts  there 
is  only  a  single  solid  wire 
running  from  the  upper 
front  spar  to  the  lower 
front  spar,  while  no  lift 
or  landing  wires  occur 
between  them.  By  doing 
away  with  the  inner 
front  interplane  struts 
a  cotuiiclerablc  arc  of  tire 
is  aflfordetJ  to  the  gun 
mounted  en  barbette  on 
the  after  cockpit,  which 
can  thus  fire  both  for- 
waril  and  backward.  Ow- 
ing to  the  baekwanl  slope 
of  the  leading  edge  of  the 
wings  the  outer  inter- 
plnne  stmts  arv  farther 
i>ack  than  they  would  be 
in  a  nuK'hine  with  straight 
wings  and  also,  owing  to 
the  taper,  climer  together 
and  therefore  obstructing 
the  Held  to  a  smaller  ex- 
tent. The  small  chord 
at  the  wing  tips  also  lo- 
calises the  travel  of  the 
center  of  pressure,  so 
that  the  absence  of  an 
inner  front  bracing  ap- 
pears as  a  less  serious 
defect  than  would  seem 
at  first  sight.  The  rear  spars  are,  moreover,  bracwl  by  inner 
interplatu'  Kinits.  one  bi'iiig  lifted  on  either  side  of  the  body,  in 
the  wake  of  the  vertical  win-  conn«vting  the  front  spars. 

The  wing  spars  are  of  an  interesting  cjinstnictioii,  and 
their  fwi-lion  is  shown  in  the  accompanying  sketches.  The  two 
llang<>s  are  glueii  to  thin  webs  alwut  (5  mm.)  the  whole 
being  wrapped  in  fabric.  Xo  tacks  or  si-rews  are  employed 
for  securing  tlie  webs  to  the  flanges,  gluing  and  wrapping 
being  apparently  relieil  upon  to  be  sullicient  for  the  purpose. 
At  the  (Mtints  when'  the  ril»s  occur  a  three-ply  distance  piec<' 
is  glued  into  the  hollow  spar.  The  rear  spar,  which  was  of 
slightly  snuiller  dimensions  than  the  front  s])ar,  wjw  different 
in  timi  its  upper  tiarigc  had  btn-n  spinilled  out,  otherwi.se  the 
two  spars  were  similar,  al.so  in  thai  in  both  the  top  flange  wa.s 
not  fpiite  so  thin  as  the  bottom  flange.  The  sjtars  wer»'  con- 
st rucicd  of  what  appeurecl  to  Ih'  some  kind  of  pine,  poR.sibly 
Dantzig. 

\VliiT(>  the  IkiIi,  si'rving  as  an  anchorage  for  the  wire  run- 
ning to  the  l<ip  plane  iM-ciirntI,  the  spar  was  strengthened  by  a 
packing  piei'e  of  pit-idiar  fonn.  This  is  shown  in  some  of 
our  sketches,  whii-h  will,  we  hope,  help  to  explain  it.  It 
will  )>e  seen  that  the  sjiw  cuts  in  (lie  ends  of  tbi3  distance 


•  Ktccrpt  from  FHoht. 


piece  leave  four  tapering  ends,  which  would  have  the  etiect 
of  eaulilcver  beams  proportioned  to  carry  an  end  load,  the 
latter  being  cousidereil  as  the  lateral  load  on  the  spar  at  tbia 
point.  It  is  possible  thai  the  shape  of  this  piei'e  is  simply 
the  result  of  lui  attempt  at  stiffening  the  spar  for  a  eouidd- 
erable  distance  on  each  side  of  the  Joint,  without  carry  ing  too 
much  weight.    The  vertical  bolt,  to  which  reference  was  ma<Ie 

altove,  is  nut  passtid 
through  the  spar  itself, 
but  through  an  addition- 
al stiffening  piec«  glued 
to  the  front  face  ot  the 
spar.  Two  horizontal 
bolts  run  through  the 
spar,  and  securing  on  its 
rear  face  the  compression 
strut  for  the  iulerual 
wing  bracing,  are  the 
only  attachment,  apart 
from  the  glue,  of  this 
packing  piece  to  the  spar 
jirojier.  This  arrange- 
ment is  obviously  weak, 
for  a  pull  on  the  inter- 
plane wire  nnist  result 
in  a  tendency  to  twist 
the  spar,  pla<-ed,  as  it  is, 
so  fur  from  its  vertical 
neutral  tixxsi. 

The  outer  inter|dane 
struts  are  streamline 
steel  tultes,  with  a  diag- 
onal tube  welded  to  them. 
In  addition  to  this  diag- 
onal tu)>e  there  is  a  wire 
running  diagonally  in  the 
op{M>site  din»<'tioii,  prob- 
ably to  ensure  that  the 
welded  joints  of  the 
stmts  shall  not  have  tu 
work  in  tension  under 
the  changes  in  lou<l, 
caused  by  the  travel  of 
the  centre  of  pn'saure. 

<  "onstnictionally.  the 
ribs  are  of  the  usual  I- 
section,  with  welis  whi<-b 
appear  to  Ije  made  of 
poplar,  and  with  tianges 
of  ash.  In  between  the 
spars  the  webs  are  light- 
ened by  cutting  out  in 
the  usual  way.  The  lead- 
ing edge  is  of  pine,  of  a 
rounded  V  section  between  ribs,  but  left  solid  where  the 
ribs  are  attached  to  it.  The  trailing  edge  is  a  thin  lath  about 
1  in.  wide  by  .S  IC  in.  thick. 

SuccH'saive  ribs  are  of  differvnt  depth,  as  well  as  chord,  owing 
to  the  fact  that  the  spars,  in  addition  to  their  convergence, 
are  of  varying  <leplh  from  root  to  tip.  Judging  from  the  way 
in  which  the  spars  taper,  it  would  appear  that  the  end  ribs 
are  iu>t  of  quite  the  same  s«>ction  as  the  inner  ones. 

The  iiilerons.  which  have  their  tips  at  a  slightly  smaller  angle 
of  ineiilencc  than  that  of  the  inner  ends,  are  hinge*)  to  a  false 
spar  slightly  to  the  rear  of  the  rear  main  spar.  The  lea<ling 
e<lge  of  the  aileruiLs  is  in  the  fonn  of  a  steel  tube,  partly  en- 
closing which,  and  at  some  distance  from  it,  is  a  striii  of  three- 
ply  wood,  which  provides  the  requisite  depth  of  the  leading 
edge  of  the  ailenm.  A  short  strip  of  steel,  quite  thin,  is  bent 
around  the  lube,  its  two  ends  projecting  back  and  being  nc- 
conunodated  in  a  slot  in  the  rib.  This  strip  is  then  9oldere<l — 
and  probably  pinned,  although  this  could  not  be  ascertainei] 
— to  the  tubular  len<ling  edge. 

llalf-way  between  con.secutive  ribs  small  distance  piecc-s  are 
tackml  to  the  three-ply,  having  their  frw  en<ls  abutting  on  the 
surface  of  the  tube.  Another  sketch  shows  the  tulu-  to  which 
the  inter-aileron  stnit  is  attached.    The  crank  lever  of  the 
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upper  aflcnm  hii  a  forwaid  pxojeetion  ramng  up  am  dw 
lliibe  spar,  and  d^ipiiif  dawn  in  an  oneaiw  batwan  two  dba. 
To  thu  projection  u  attadwd  one  of  Uw  aii«n»  oootrol  aaMea, 

wUah  luiu  over  a  pnney  in  the  lower  tpir  and,  intemallv,  in 
tha  lower  wia^'  to  the  cninkR  on  the  longitudinal  rooking  anaft 
Li  plaiD  view,  the  nilerun  crank  lever  is  bent  and  rung  through 
•  BB,  the  elip  attachiug  it  to  the  inner  ulcron  strut  \mxig  nau- 


and  ia  aaaily  detaehabla  by  meana  of  a  mnt  and  very  afanpla 

The  four  lougerous,  wbieh  are  of  aqnare  aectioD,  are  piue, 
from  the  rear  cockpit  to  the  stern,  while  in  front  they  are  of 
Hsh.  The  struts  are  steel  tubes,  and  the  solid  wire  bracing  is 
attachcil  tu  the  struts  in  the  manner  shown  iu  one  <jI  the  (u:- 
coupanying  aketches.    A  sniall  socket,  apparently  machined 


I  u'6"  A 
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lar  to  that  ot  llu-  lower  lulirou  shown  in  the  sketch.  From 
this  aileron  crank  a  cable  fiasm-s  over  anotlier  pullev  in  the 
same  casing  as  that  ot  the  lintt,  and  hence  through  the  lower 
plane  to  (he  conlmls.  It  will  thus  be  seen  that  both  dovatnig 
and  depressing  the  aileron  is  a  positive  movement 

The  tubular  kadin^;  edge  of  the  ailerona  ia  mppoxted  by  a 
■naU  beaiiag  at  the  inner  end,  and  by  two  of  atad  beat 
ovar  Oe  tube  and  bolted  to  the  fidn  apar  at  Mttiii  liitirvdi. 
Hi'M  eaeh  aileron  ia  earned  in  thieo  >^*T"p'  The  onter  cod 
of  the  len<liii^'  eilge  of  the  aileron  k  free.  A  fast  whieb  at 
onee  init>r<-sHe8  itself  on  one  in  looking  at  the  lateral  control 
of  ttie  Ago.  IN  that  the  point  from  which  the  aileron  is  actuated 
ia  Ter\-  near  its  inner  end,  leaving  a  very  large  amount  of  the 
aileron  iiri'a  ouiniile.  a  fiiet  whieh  must  j;ive  ri^e  to  eouhiiier- 
able  twisting  stresses. 

The  lK)d\  uhli  h  is,  as  in  the  majority  ol  irenuan  airplanes 
of  very  moiiix  | iro])iirl ion-,  ii>  r>'_-^irils  oi  riuiants'  aeeommoda- 
tion,  IS  coveivd  wiili  t'aljrii-.  I'Xi-rpt  tlie  lroi:i  arouiHl  the  engine, 
wllicl".  Ih  ec)\crc.|  ii.  witii  three  a?  i--  tlu'  lli>i)r  of  tho  body 

from  tlie  stem  ;o  tiie  {juiuii  r".-.  lieai  I  coi  kpil.  l-'rom  there  to 
tile  tios<'  the  iUimt  is  lhrfe-pi\,  covered  with  ahiminum.  In 
seetioii  the  Uoiiy  is  n-etj»n;:uli»r,  a  lit;lil  and  comi)arativcly  (lat 
striietiire  luriuiiii,'  a  turtle  back  over  the  lop  of  the  main  lK)dy 
framework.    This  turtle  back  is  built  up  as  a  separate  unit, 


out  <il'  llie  solid  s!<h'I  bur,  has  holes  drilled  in  its  edjfcs,  through 
whii  li  the  liraeiiij;  wires  ])ass.  This  socket  is  slippeil  over  the 
end  of  tlic  tube,  which  haa  i>inall  dents  in  its  end  to  give  more 
toem  for  the  loop  of  the  wire,  and  the  socket,  with  its  strut, 
is  secured  to  the  longeron  by  a  bolt  passing  through  it^  with 
the  nut  and  a  spring  washer  inside  the  aoeket,  aa  shown  in 
aectiOD  in  one  of  our  sketches, 

In  front,  the  boily  l>niciii(;  ia  in  the  fom  of  diagonal  ateel 
tttbeai  no  wires  being  employed.  The  rear  ooekpit  ia  ooeopiad 
by  tlra  madiine  gunner,  who  is  seated  on  a  maU  teat  bnflt  up 
of  a  frainework  of  steel  tnbing,  over  wliidi  ia  atretdied  eanvas. 
Tliia  seat  ia  ao  lunged  and  sprung  that  immediately  the  gumier 
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stands  up  tlie  8Aat  springs  into  a  vertical  position  ont  of  his 
way,  in  case  he  wishes  to  do  his  ahooting  in  a  standing  posi- 
tion. When  horizontal,  the  scat  u  supported  by  >  y«t^^ng 
i^ael  tube  pivoted  at  its  lower  end  to  the  floor,  and  haviog  iti 
upper  end  running  iu  a  steel  goide,  bolted  to  the  nnder  nde 
oftheaeat.  The  gun  ia  moonted  on  a  awiveling  bradnt  wbieh, 
iu  turn,  is  supported  on  a  revohing  gnn  ring  of  wood,  form- 
intr,  in  effect,  «  turntable,  by  means  wt  iriiieh  the  gun  may  be 
traversed  in  aqy  dcaiied  direetioa.  A  atop  is  providetl  for  the 
gun  in  the  foim  ot  two  omdl  fnmn  dipped  to  the  rear  legs 
of  the  cabane,  whieh  pretenta  the  gun  oand  inm  travding 
too  far  inboaro. 

The  pilot's  scat,  which  is  in  the  front  c<M-kpit.  is  p!a<  ed  on 
top  of  the  main  gasoline  lank  resting  ou  the  iloor  ot  the  t>ody. 
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^  AVIi 

A  aerviM  gaaoHne  tank  is  eanifid  in  nnd  mmmtwl  flaah  with 

die  top  plane  just  to  t)ii>  Iftt  of  the  Mbna  In  tin  com- 
sponding  openinicr  in  the  npyvr  rif^ht^hantl  lAag  if  CRlried  the 

radiator;  thr  whut  imd  gasoline  is  led  thnragh  the  and 
left  cabane  li'gs  ii'spei'lively,  tlius  sa%'ing  a  certain  amonnt  of 
piping  whioh  would  otherwise  be  exposed  to  the  air. 
The  controls  are  of  the  usual  Qermau  type,  with  a  vertical 


Cross  Section  or  Fbokt  Spar  Near  Boot  (Lbit),  and  at 
PoiXT  OP  Attacumkxt  or  Internal  Wixo 
Bbacing  (Rmbt) 


lever  terminating  at  tlio  top  in  a  double-handled  gri|)  and 
mounted,  via  a  universal  joint,  on  a  longitudinal  rocking  shaft, 
having  at  it*  rear  en«l  crank  levers  for  the  nttaehnient  of  the 
aileron  cables.  Ou  the  luachine  in  qiaebliuu  nu  guns  are 
moODled,  bnt  £rom  tlw  Tarioos  fittinga  it  appealed  that  there 
were  at  one  tine  two  BiMdiiiw  gniw  moniitea  above  the  cngbe, 
and  with  thfl  nsntl  intermptii»  gear  for  clearing  the  propdler 

Tlie  230  hp.  Bens  engine  is  nomted  on  two  kMtgitndinal 
ilbearant  which  are  in  tim  aoppoited  from  fho  body  by  three 
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illn  i  :  ■ii|.]iMr;-;  iil  the  rear  liy  a  pjitnl  of  ;ily  uood;  in 

rill'  u.ii.dlf  b>  uiixs  »l<i|>ing  u|i  limu  tlic  junction  ol  the  rear 
ji:irM  lo  the  lowiT  lou'^rrons,  atid  at  the  front  by  another  panel 
1.1  jdy  wood;  this  is  a  vertiral  our. 

In  ailiiiliiin  to  lh<*i*e  direct  siipj'"rr-.  ih.  mirinc  nuiiinliiii;  is 
turtl'.'-r  ItDtcvil  l»y  tultt's  to  the  u!(|i<-r  iotitjerouis,  and  liy  <li- 
UL-iKiiil  liili'--  11. in:  ti.]i  i.i  l)oltoni  loiii;eroiis.  The  oil  tank, 
winch  IS  iLtiujianiincly  .suinll.  is  earned  under  llit>  i-riuiiic 
hou>iii"„'  on  Ilie  ni;hl-liatid  side  ol  tlic  crank  I'lianilxT. 

The  tnil  jilaiics  are  siniihir  in  <  o!i..t niction  to  liiat  ol'  the  main 
phiiics,  the  same  tonu  ol  imv  -oatis  heiiiL"  eniph>yed.  The 
stabilizing  plane  is  bron:,'ht  to  the  sanje  U'vcl  jis  the  top  ol  tin/ 
body  by  liroppinvr  the  lower  loiit;citiiia  somewhat  after  the 
fadiion  of  the  old  Ueitcnlus-sin  niunoplaneti.  A  clip  secures 
the  front  apar  of  the  tail  |dane  to  the  longerons,  while  tlie 
rpir  spar  is  attneheil  by  means  of  a  sliding  clip  arrangement, 
which  allows  (not  during  (light)  of  adjusting  the  aiij;li!  of  in- 
-eidetiee  of  the  toiL  The  vertical  fin,  which  is  of  tubular  oon- 
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■tmetion,  is  mono  ted  on  and  moves  with  the  tail  plane.  No 
very  great  amount  of  aidjoatnent  is,  therefore^  poasible,  aa  n 
cooipuratively  atukll  movcnent  of  flie  mr  spu  of  On  tail  plana 
briiics  the  rudder  ngainat  the  edge  of  the  eut  out  portion  of 
the  lin.  The  mUw,  whieh  is  also  halt  of  stsd  tabes,  has  no 
support  above  the  stem  of  Out  Mft  fliii  bcinc  dinmlt  to 
obtain  in  conjunction  widi  fhs  ndjnstahls  fln.  Ihs  xesstt  in 
that  the  rudder  is  vety  muefa  overinng  and  does  not  look  «qr 

loo  strong  for  it*  work. 

The  iiniier  carriage  in  of  the  Vee  type,  built  of  steel  tubes 
tiUeauidiued  with  wooden  fairings.  The  axle  is  sluug,  by 
nsans  of  rubber  band,  from  the  apex  of  the  Tee^  end  ia  ra- 
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clo.x-d  ill  a  sireaiii  lineil  riisiii-;  ot  aluniULii;ii  The  lower  half 
ot  this  easing  is  bolted  to  tlic  transverse  (uiic  i.l  ili.-  cii;)?»is. 
while  the  upper  halt  is  hintri-d  aloiis;  this  ti;ih>vcrsc  :u1m'  and 
is  altoweil  to  move  its  trailiiiL'  ■ -iLrc  up  nnii  ilowii,  .■u  i Diding  to 
the  travel  ol'  the  axle.  A  s'.nit  ^iimii.-t,  tail  ^kid.  -pi  art;,' 
means  of  rul)lH>r  elioril  irtsiih-  ih'-  !i<h1\.  Iki-  ji  onv-r  cii<l 
a  metal  protector  in  the  form  of  a  hemi;>plierieal  bowl  bolted 
to  the  end  of  the  skid. 


Dtrr.vit.  or  I^ower  Ailkrom 


S.  A.  K.  Election 

The  Society  of  Antomotive  Engineers  deeted  at  its  annual 
meeting  the  following  oflkers  for  the  ensoing  year: 

Prefideti*—C.  F.  Kettozinjr,  Dayton,  Ohio;  FtM-PrcsMirato 
-David  Beeerott,  New  Yodt  City;  C.  C.  HinUkr*  iMroit; 
(reorge  II.  HooBton,  New  Yoric  City;  Major  Frad  CHover, 
WuKhinglon;  Henr>'  R.  Sutphen,  New  York  City,  and  H.  B. 
Itralc.  Lakrmont.  X.  Y.  Slrmbers  of  tht  Council-- Charles  8. 
t  rawfurd,  Lhnrles  M.  Manly  and  J.  V.  Whitfaocki  Treasurtr 
-  t'harles  li.  Whillelscy. 


Fxjiorts  o(  Airplaii»*s 
During  Oetolier,  li'17.  the  cvjiorts  of  airplanes  trom  the 
1  lutcrl  Slates  were  valued  at  $l,Oli.'!>,(MK)  apraiiist  those  for  he 
>:iiiic  iMoiiih  of  the  previous  year,  whieli  were  valued  at 
iiiU2:i,(MH).  l-i'i  the  ten  months  ending  October,  1917,  the  ex- 
fiorta  of  ait  phiiics  were  valued  at  $5,^5,000.  The  exports  for 
the  same  peiiod  of  the  previous  year  amounted  to  $3,402,000. 
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Development  and  Progress  in  Aviation  £ngine8* 

By  the  Late  Uenry  Souther 


The  art  of  aviation  and  the  industry  of  building  airplanes, 
engines,  and  acceaaories,  to  meet  the  demands  of  the  art,  is 
now  going  forward  with  wonderful  strides.  Commercial 
usage  aa  well  as  war  usaire  begins  to  attract  the  att«ntiou  of 
the  aeronautical  engineer. 

It  is  interesting  to  refer  back  a  few  yean  tO  the  Journal  of 
The  I  ritHklin  InsiUute,  dated  Oet.,  1910,  and  leam  to  appre- 
ciate the  rapidity  of  change  in  tbe  Art  Reference  is  BUide 
therein  to  n  "  tMliil  lead  of  4fi0  lb.,  including  three  paaaeD- 
gen."  Thia  veigbt  to  the  equivalent  of  about  75  gal.  of  gaao- 
une,  wfaidi  ia  lea  Omn  Hi*  amount  required  for  four  Mnnf 
flight  of  a  two-paaaeoger  airplane  of  reeent  design  and  con- 
atrnrtion.  Nearly  twice  thia  volume  of  gasoline  i.s  now  cat- 
rif<\.  with  two  passengers  nm!  l.'iU  lb,  afhlitioiial  usfiiil  load. 

Keterenee  is  niade  to  airjihiiii'  Hying  ultUniir:  "  Prominent 
aviiitiirs  who  \iiiiiiTl;iki'  a  riush-couiitrv  lli^jht  select  their 
voiirs'-  with  ran'  {imi  m.'iinlam  a  very  high  aititude."  "  Lam- 
l.i  r!.  uh.i  or<H;ianly  dues  not  seek  high  altitudes,  in  soaring 
<j\-  r  I'ari-i,  \\ as  oliligcii  to  a.«fend  to  a  heiglit  of  more  than 
l(j((h  tr  ."  I  a  tlic  «  ar  zone  daiigrr  i-;  iiiiw  irnniiiicrit  l.i  lu',', 
Iti.tNHi  n.  altitude.  Much  tlying  is  ueeesisary  at  greater  alti- 
tude-,. IVareful  rross-eonntry  (lying  is  done  at  what  &re  now 
called  >afe  altitudes  of  from  3000  to  7000  ft.  From  sueh  alti- 
tU'le^  It  is  prolmble  that  a  suitable  landing  area  could  be 
reached  in  ease  of  need.  With  a  "  dead  "  engine  the  angle  of 
glide  is  about  six  to  one.  Thi^  nteiuis  that  a  six  miles  radius 
cirele  is  available  for  a  choi>-c  of  landing  from  an  altitude  of 
«ne  mile. 

Ouratioit  ot  flight  is  tefemd  to  aa  follows:  *'  Present-day 
flights  are  no  loqger  nflsaimd  in  miantes."  "  The  hour  has 
been  exceeded  Inr  aaany  pilots.**  "  The  airplane  will  enter  the 
field  of  touring."  All  this  and  more  is  now  true  after  a  period 

of  six  years. 

Aviation  engine  weight  per  horsepower  delivered  has  not 
<hanped  niueh .  Iml  •  : iL'iin-j-  atr  ;iion'  reliable,  mon  elllcicnt 
at.d  stronger,  .uei  heavier  wlieif  exjieriiiiee  hsis  taught  the 
need.  file  lenu  "  w  e;f,'lit  )"  r  hor-e[iower '"  is  a  loose  one. 
There  ill!'  iii.iriv  p;irts  !liai  Tii;>y  or  may  not  be  considered  aa 
:  '1  -  i  ],^-  [..:•  ot  the  [niuer  plants  lo  he  ineliuled  in  the 
■^niiii  tuenly  iit:ht  or  thirty  items  have  been  found 
'I'Miliitiil  class  ri..  weight  of  gasoline  .md  oil  eon- 
1.  r  hour  IS  ligured  by  .some  ils  an  element  of  engine 
It  does  inllueiiee  I  lie  design  of  the  airplane  as  a 
It  must  be  known.  For  e.vanii)!e,  the  mtarj-,  air- 
eooled  engine,  although  M-ry  light,  about  two  pouixls  per 
horsepower,  is  outclassed  by  heavier  engines  if  the  airplane 
must  lly  more  than  three  hours.  The  rotary  engine  consumes 
too  mueb  gasoline  and  oil  per  horsepower-bour  for  long  ffigbt 
Broadly  speaking,  it  may  be  said  that  Uie  vei^t  auy  aanly 
vanr  from  two  to  flve  pounds  per  hoisepoirer.  This  will  ia- 
elude  the  weiriit  of  magneto,  caiburetor,  and  wiring.  Other 
dements  nt  the  power  plant,  sueh  as  water,  water  pipingi  oil 
in  the  engine  and  the  propeller,  are  not  included. 

An  engine  which  ranks  very  high  for  speed,  climbing  an<l 
eiiduranee  weighs  2.4  lb.  per  horsepower.  This  engine  is  high 
-!rnii<r  iiii'l  ilelirate,  but  ver>-  effective.  Many  types  of  en- 
L'l:.'  -  are  in  |ir.ii  lieal  use.  Tliere  is  an  ever-changing  idea  as 
t"  ti  e  f^n.'iier  t\inetioii  for  e;u'h  type,  and  a  constant  shifting 
ol  uf.jiuoii  III  une  entcine  to  another  of  any  given  type,  jis  to 
the  su]>eriority.  A)i>  improvement  of  desigti,  material,  or 
« orkiii.-insliip  may  r'  -nli  in  teitiporarv'  superiority.  Corapeti- 
ti'Mi  ;ri  i\n<  itiatter  is  keen.  All  sorts  ol'  darini,'  e\pe<lients  are 
trie.i  niiiier  war  pressure.  The  result  is  rapid  change  and 
rapiil  iiiijir'jvement. 

Tlie  future  one  may  not  pndiet.  The  probable  status  six 
moafln  benee  ia  only  q»eciilation.  It  is  certain  that  greater 
horsepowers  nn  appearing  for  all  types  and  sises  of  aiiplanes. 
The  result  is  increased  spce<l,  climb,  and  Iflad-eanyiqg  eapae- 
ity.  There  seems  to  be  no  limit  to  this  inerease  except  that 
imposed  by  lack  of  experieaee.  Thia  laA  is  beu^  maoe  good 
vary  ispimy  just  now  Dy  war  eonditions. 

About  n  year  ago  it  was  thou^t  that  no  more  than  90  hp. 
could  be  obtained  from  a  r«hal  votaiy,  sir-eooled  engine. 
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One-third  moM  bas  been  obtained,  and  near^  doable  is 

planned. 

Similar  improvement  is  being  brought  about,  by  «)q|ierienee, 
in  other  engines.  An  eight-cylinder,  V-t.vpe  engine  now  de- 
velops consistently  lilO  hp.  Six  months  ago  it  did  not  func- 
tion as  consistently  at  180  hp.  There  has  been  no  radical 
change  of  design  or  size. 

Experienee  nas  been  tho  teaeher.  No  intenal-oombastion 
engine  of  nsw  sad  eztrsme  doign  eaa  be  Inoaglit  to  a  eOB> 
dinOB  of  pfMtioal  excellence  in  less  than  a  ymtf  and  often 
two  yiais.  Tot  partially  developed  engines  most  be  pur- 
chased and  used  or  there  will  never  be  com()lete  development. 

The  next  and  very  imjiortant  step  i.«  the  development  of 
organi7.;itimiB  that  can  really  manufaeture  :m  a  .  aiion  engine 
or  alr|>lane,  rather  than  build  a  few  moiieis,  or  a  do.jeu  or 
two  nearly  alike.  This  is  a  task  that  will  easily  occupy  an^ 
othir  iir  of  eonsislent  endeavor.  At  least  one  aviation 
manutaeiuniig  urgatii^.atiuu  tiixls  itself  in  this  slate  of  devel 
opnient.  The  Imiliiing  niielens  of  men  musi  be  exi)atided  uito 
a  iiiaiiulaeturuig  I'oree.  Tlie  ))rtKiuet  must  be  adapted  to 
praein-al  metluxis  of  manufacture,  to  existing  tooU,  and  stand- 
ards, bo  far  as  pooiiblo.  Otherwise  no  qnantity  pvoduetiott 

may  be  expe^'ted. 

This  has  U-en  proved  many  times  in  other  industries.  The 
aircraft  iiidustrv  is  not  di^mit.  In  fact,  it  is  astonishingly 
similar  to  tlie  motor-ear  indvatiy  aa  foond  dniting  its  bsgU' 
ning  and  early  growth. 

Perfeetion  would  be  approached  by  having  eaeh  plant  |>ro- 
dneing  aviation  material,  aa  eogiaea  or  air|danes.  so  organised 
and  equipped  aa  to  nsanfaeture  one  type  only  and  oo  that 
weiL  Tbis^eoaditiaB  will  be  brought  abont  by  a  eonaislCBt 
demsad  or  in  response  to  a  pressing  need.  A  proper  founda- 
tion for  such  a  development  is  now  being  lai<l  by  the  same 
engineering  body  that  assisted  in  the  amazing  growth  of  the 
motor  l  ar  it:dnstry  -The  Society  of  Automotive  Engineers 
(  reetiisly  Aiiloinoliih',  l)u1  expanded  to  include  elosely-allied 
industries,  ot'  which  aviation  is  one).  Its  standards  and  eiiLri 
neering  practice^,  will  crceji  into  the  new  industry  .as  lliey  .lei 
into  the  older  one- 
It  is  dilTicult  to  di.scass  aviation  without  mentioning  the 
Wriglil  Hrotliers.  They  dcvilojieil  much  knowledge  of  Hying 
without  an  engine  by  gliding  experimcut.s,  and  then  sought  an 
engine. 

At  the  outset  of  the  automobile  industry  the  power  et-ii- 
mated  as  neceasaiy  was  too  small.  Praetieal  tmte  indicated 
that  three  horsepower  would  snfllce,  with  a  genen>us  factor  of 
safety.  History  repeated  itself.  Orville  Wright  recently 
stated  that  an  eight-horsepower  engine  waa  fif^ured  as  necea- 
saiy. Sndt  an  engine,  not  to  exceed  200  Ih,  in  weight,  waa 
soogfat  in  the  open  maikat  This  ocenrxed  in  1903,  and  nono 
was  offered  that  was  wordi  eonsldering. 

The  Wrights  then  built  a  four-cylinder  4-  x  '1-in.  engine 
that  did  weigh  lees  than  200  lb.  This  engine  developed  12  hp. 
and  actiialiy  l!(  w  an  airplane.  This  engine  wa.s  followed  si -on 
by  a  much  better  one  that  developed  30  to  35  hp.  li  waa 
sinijilc  iu  the  extreme  d^ree.  A  jet  iioz/lc  in  the  irit.ake  pipe 
served  to  atomize  the  ga.soIine;  the  ignition  was  a  low  tension 
systeui ;  the  water  jackets  were  of  sheet  aluininuin,  the  crank 
shalt  very  small  in  diameter,  as  wcri'  fdl  other  moving  parts. 
Later  en;,'ines  of  the  same  design  have  |)ro  iuccd  more  {K>wer, 
are  very  eflicient,  and  still  Iwing  used  to  a  limited  extent. 

The  four-cylinder  vertical  engine  was  tbe  first  aviation  en- 
gine to  do  real  service.  Tho  airplane  flown  with  80  small  an 
amount  of  ])owcr  was  large  in  wmg  area  for  the  load  carried, 
slow  in  speed,  and  sluggish  in  movement,  judged  by  pfsssnt 
standards.  Such  an  airplane  resembles  tbe  butterfljr  rather 
than  the  swallow.  It  is  not  like  the  successful  fighting  ma- 
chine, yet  win  surely  find  place  for  peace  usages. 

Closely  ftdlowing  this  lirst  type  of  engine  came  six-cylinder 
vertical  and  eight-i'ylinder  V  engines  of  fiT)  hp.  and  T.'i  hp. 
All  of  these  were  too  light  and  Ir.ii!  l<ir  hard  serxice.  Minutes 
of  lliL'lit  were  possible,  !>;i:  no"  lio  ns,  as  row  required.  Iligh- 
pressute  lubrication  to  \ita'.  |.ait-  li;id  not  In-en  developtni. 
Valves  failed  because  of  inadeouate  cooliug  and  material. 
In  Ang.,  1908,  the  Wright  Biotbera  made  their  flnt  flight 
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in  France.  FoUowinsr  this  date,  the  Pmdi  Mifrinwre  devel- 
oped airplanes  and  enpirnu  of  various  type's  that  fnibo*]!!-*!  the 
fundamt'ntals  cicmonstratoii  hy  the  Wnpbts,  so  tar  lus  the 
airplane  was  concerned.  Th<-  h<i<:itisl  4-ontribute(l  niiuh  to 
the  art  by  workiiii,'  '»ut  thp  thitiry  oi  the  art  <jf  tlyiuf:.  A  long 
it»'p  torwanl  was  taken  in  the  sui'ce<Hlin>;  ye;irs. 

Air-eooled  cntriiii's  of  the  radial  rotatinjr  font!  wph-  devel- 
OfHid,  thon  air-iooltii  ami  water-eooleil  vertical  a-n:  I  xi.l  l  yl- 
iudcrs.  These  siicceaaive  steps  a^ain  repeat wi  the  8tep»  taken 
by  tho6e  nlid  buii  (leveloiK-d  the  automobile  and  its  enffine: 
til  were  too  frail  and  of  small  power.  It  seems  safe  to  state 
Oui  nothing  as  large  a.s  100  hp.  was  reai'hcd  or  thought  neres- 
MfJ.  Th«  Gnome  radial  rotating  engine  became  most  suocesft- 
ftd,  and,  as  ezpoieoee  improved  the  akill  of  the  aviator,  the 
pomv  of  the  englM  gnw  gradually  from  60  hp.  up  to  90  bp. 
Bimflariy  qwad  St  the  airplane  toereaaed  up  to  60  or  70 
in.p.b.,  with  alow  ^aed  or  laaolag  speed  in  the  neighboriiaod 
of  40  BLpJi. 

After  a  few  yean  of  tMl  BOnnal  dwrdopaNBt,  with  leagon- 

able  pmgrns  relatively  dow  beeaofle  of  the  eaonnoae  coat 

afteniliiif,'  aircraft  experiment,  came  the  present  European 
war.  i  hen  began  a  feverish  and  rapid  development,  during 
wi  ll  li  fLLsh  moves  were  made  and  long  chnu'  i  s  ol  :iri  eiiptieer- 
ing  character  were  taken.  How  much  the  demiuxla  of  war 
have  advancc<l  the  art  of  aviation  ean  Only  be  glUiMdi  bnt 
surely  as  much  as  a  generation. 

As  soon  as  the  .-ibsolute  necessity  of  aircraft  as  n  i>art  of  a 
modem  army  wa.s  denionstrateii,  the  production  of  thetu  was 
forced  to  the  limit. 

Extreme  types  are  built  and  tlown.  Planes  of  small  area, 
equipped  with  engines  of  large  horsepower,  which  must  be 
landed  at  80  m.p.h.,  must  be  us«d.  This  type  is  the  tighting 
eiaft  that  .seeks  altitudes  above  the  hostile  proji-ctile  danger 
nme  (about  18,fl0ft  ft  1.  and  higher  yet  in  order  to  be  able 
to  swoop  down  on  the  slower  plane  or  upon  some  lesi  ddilfill 
airiator.  One  hundred  horsepower  is  no  tonjpr  euoucfa  for 
flib  Ue^t  and  agile  airplane.  An  engine,  e®it-^utder,  V 
^  ^  IBM*  pcpolar  now,  but  with  a  tendoMiy 
toward,  and  iraall  aetnal  naa  of,  200  hp.,  yielding  a  speed  of 
140"ni.p.h.  and  a  climb  of  more  than  1000  ft.  per  minute. 

The  only  ty  pe  of  airplane  used  for  war  puqioses,  satisfied 
by  an  enfjine  of  100  hp.  or  less,  i.s  the  s<  bool  mai  lnne,  which 
carries  tejuber  and  student,  tandem  or  aide  by  side,  ui  the 
body.  Thousands  of  these  are  needed  and  beinp  used  in 
EuroiK'.  It  is  pleasing  to  know  that  one  engine  being  built 
in  the  United  States  is  gtviBg  cseeUeut  Mtisfaetion  in  England 
for  thia  purpose. 

For  huge  war  craft,  battleplanes  so-ealled,  more  powerful 
engines  are  used.  So  far  as  known,  this  demand  is  met  by 
engines  of  260  to  350  hp.  These  aircraft  earr>-  bombs  of 
enplosives  up  to  lOOO  lb.  in  weiglity  and  small  defensive  guns. 
Th^  are  not  i^ile  nor  fast,  and  are  defended  by  fast  ma- 
chines when  possible  to  do  so.  They  are  tiw  battlediipa  of  the 
air,  defended  by  the  torpedo-boat 

To  pro<Iuce  this  power,  12  and  18  cylinders  are  used.  The 
latter  Ls  of  the  V  ty|)e,  with  three  rows  of  cylinders  in  place 
of  two.  It  is  new  and  .'4iii<l  to  be  very  .•successful.  The  power 
is  tranHiuitted  to  the  projieller  through  gears,  the  propeller 
rotating  about  three  tilt Ilh  engine  speetl,  at  about  1000  to  1200 
r.p.m.  Wherever  possible,  gearing  is  avoided  beeause  of  the 
great  weiuht  lulded  and  increased  mechanical  difHcuIties.  The 
difficulties  surrounding  the  propeller  problem  also  <leter.  The 
combination  of  much  pow.  r  and  high  spei'd  ic-ids  to  wn-ck 
propellers.  There  are  many  elements  entering  into  this  phase 
of  the  use  of  large  powers  not  yet  fully  understood. 

An  obvious  means  to  equip  an  airplane  with  mOte  power  ia 
to  vae  more  than  one  engine  unit.  This  is  done  aod  Will  be 
done,  but  there  is  a  penal^  attaehM  to  the  plan.  Tfao  ideal 
disposition  of  wcwbt  tn  an  airplane  is  to  have  all  eoneentrated 
at  the  center  of  navifey  of  the  antive  structure.  A  single  en- 
gine  unit  approadws  this  condition  as  nearly  as  may  be.  Two 
nnits  mounted  out  in  the  wings,  away  from  the  renter  of  grav- 
ity, increase  the  inertia,  de<'reMse  the  agility  and  niane\ivering 
quality  very  much.  An  air])lane  so  ei(iiip]" d  cannot  quickly 
turn  and  twist  to  avoid  the  attack  of  ti.<-  f:isl  iikh  Ii inc. 

Thric  will  come  a  lime  wiim  a;l  ciii.-iriecritii:  at  t 'iil  n  I'l  is  !ioI 
drawn  (o  airfdiines  for  uar  |iur|irn.i's_  'I'heii  a  I;.p''  of  plain' 
will  !i<  \ rill].,  li  ihat  will  nni  liavf  ';peed,  agility,  and  i  limb- 
ing power  as  in  principal  attributes.  Much  Ic^  jKiwer  will 
nil  tJita  needt  and  a  oimfa  more  nomal  aireraft  wiU  rcscdt. 


Then  the  multiple  unit  plane  will  have  a  chance  to  develop. 

Oiir  |iri'scr,t  airi  raft  development  ia  \v!iat  the  rjn  ir.::  cat 
has  been  to  the  automobile  industrj' — a  wonderlul  ilevf  lop«r 
for  normal  product  and  usage.  In  time  real  manufaciure  will 
begin,  prices  will  drop  and  popularity  increase.  Kiitrmcs  to 
mwt  such  a  purpose  will  develop  rapidly.  They  will,  lis  dow. 
be  highly  refined  as  to  their  essential  functions,  but  of  or- 
dinar>'  constructiou  as  to  the  non-vital  futii-tions.  At  presect 
the  extreme  of  deaign,  workmanship,  and  material  ia  the  atn 
for  all  parla.  Tha  art  is  too  yooag  to  pcmit  any  otiwr  pio> 
eeduieu  jfitgfg,  ifmlgg 

The  desired  mL'iric  r:ii;>i  lie  lij^ht.  but  it  must  bo  reliable.  It 
must  be  capable  of  coutinuoos  operation  at  very  nearly  foil 
capacity  for  long  pcnod.s.  A  S^OOO-fL  dhDb  SOquiies  thit 
everything  shall  be  perfect. 

Tlie  periods  of  partial  use  and  rest  are  short,  as  for  a  glida 
The  period  of  level  flying  is  from  75  per  cent  full  power  to 
foil  jwwer,  at  the  desire  of  the  operator.  Pursuit  or  ffigfal 
means  full  power,  patrol  or  observation  duty  means  less;  bat 
at  no  time  does  the  oa^  ^ipnwch  that  of  the  motor-esr 
engine.  The  demand  is  evaai  frwter  than  that  on  the  marifle 
engine,  whi^  canies  a  veiy  sonstaBt  load}  but  tha  maiiiM 
engioe  ntay  be  made  heavy— the  aviatioB  engiBa  anosC  Im  light. 

Experienee  haa  tanriit  that  lii^tness  must  he  abandoned  b 
favor  of  stiffness  and  strength  for  all  vital  parts,  such  M 
crankshaft,  ennk^basc,  main  bearings,  crank-pin  and  piston- 
pin  bearings,  and  that  all  possible  lightness  mu>t  be  •;aiiiaj  by 
hollow  construction  in  combination  with  materials  iDt^t  ear*^ 
fully  chosen.  Coupled  with  these  features  must  be  found  most 
thorough  oiling  at  high  pressure,  with  oil  led  in  a  jxjsitiTi' 
manner  to  all  vital  points.  Mm  h  i  \[)erinienting  must  be  doIl^ 
even  after  careful  design,  to  amve  at  a  proper  diathbatioo 
of  oil.  Clearaness,  oil  apettuies  and  oil  viscosity  (hot)  moit 

be  balanced. 

riipi).  !  alves  must  close  on  seats  that  are  thoroughly 
Cooled.  Kxhiiust  valves  run  cherry  red  hot  at  liest.  Prepara- 
tions and  detail  of  design  must  avoid  warping  and  breakage. 

Ignition  ia  desired  in  complete  duplicate  for  each  cylindd: 
Magnetos  must  be  coupled  and  driven  in  such  a  manner  as  te 
minimize  vibration.  Magneto  diffleulties  have  been  of  meefaan- 
ical  failure  more  than  electrical,  and  the  direct  result  of  ss- 
cessive  strains  due  to  rigid  driving  eoupUngs.  Wiring  nnt 
be  carefully  eondneted  and  fastened  to  prevent  fisilam  tNSi 
ehafiag,  f oOowiag  anessivo  vibffstloB. 

Spm-plnga  have  been  the  cause  of  more  trouble  and  nneer- 
tainty  than  say  other  single  item  of  aviation  engine  detail 
The  prime  dittenlty  has  been  to  kec^>  the  plug  cowl.  A  co4 
location  must  be  provided  in  the  design.  The  plug  must  not 
extend  so  far  into  the  explosion  chamber  as  to  he  aeriooslv 
flame-swi  [I- ,  imr  thus-  i(  lie  deep  in  a  hole  or  recess  with  de 
layed  and  irnguhir  iirnliion.  The  plug  itself  must  be  ga»- 
light  to  prevent  "  blou  '<i\  "  and  resulting  overheat.  The  y\iig 
that  satisties  ihc  auioiiiobile  engine  will  fail  quickly  uniifT 
aviation  senice.  This  defect  is  more  serious  than  appn<- 
ttted,  and  must  be  guanled  against.  It  is  not  easy  to  liHatf. 
as  often  assumed.  Fre<pient  change  of  ]dugs  in  now  resi>n«--; 
to  in  the  interest  of  reUabili^.  Close  attention  to  the  fore- 
going and  simple  iteBB  will  surely  inonsas  qpaik-pliig  lifts  and 
engine  reliability. 

There  is  no  more  mystery  about  an  aviatiOD  aagino  flSB 
about  any  other,  when  tlie  real  truth  is  known. 

One  hundred  and  tii'een  pounds  per  square  indi  mcSS 
effective  piessure  is  ver>'  hard  to  haadUo  in  eonneetioa  with  s 
light  bit  of  eonatmction.  This  prsssurs  ia  needed  to  yield  thr 
honepower  per  unit  volnne. 

The  perfect  bolanee  of  aioyiiig  parts  k  neeoBsary.  Hie  SI^ 
plane  struetore  is  very  sensitive  to  vibration,  and  the  ocrn- 
pants  are  aeriously  disturbed  by  an  engine  not  faneti<Muiig 
smoothly. 

Perfect  distribution  of  gas  to  give  uniform  explosions  i«  • 
requi.site.  The  dclii.iti-  engine  stnicltire  fails  rapidly  under 
the  intluence  of  irn'>,'iiliir  im|inlses.  t'arbure'or  par!-,  ;hit 
aluminum  rostinsri'.  wiring,  gxsoHne  l:ii;ks  .u  1  ]>  ;'i:iu-.  t.Mg 
neto.  radiator,  and  propellers  all  fail  to  a  seri'ms  exU'Di  ia 
tlie  prcseiire  of  vibration. 

.SitnplK  it\  of  desii,'n,  with  the  smallest  possible  number  of 
parts,  must  be  the  aim.    Each  adiiitintiiil  screw,  joint,  part, 
or  aiocce8or>'  increases  chance  of  trouble  in  the  air.   The  fsil*  I 
uie  of  sueh  detail  may  cause  a  ftomsd  landing  aeeidcnt. 
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TLi-  Itro  risk  may  bf  tniiiimizi'<l  by  such  design  of  engine 
compartiueut  us  will  pn-mioti'  Ilie  niovftueiit  of  a  large  volume 
of  air  in  arul  on!  of  the  iT'.<riiH'  coiniiartinfiil  m  ssuch  a  way 
aa  to  carry  pasoline  or  (,ms  cU-ar  of  the  airplane  boily  and 
operulur's  cock-pit.  Wilhuul  an  uccuniulation  of  ga«olixtti  the 
dugw  it  nulL 

Fnginf  fT orkmannhip 

The  keynote  of  this  feature  is  that  quality  must  come  first, 
cost  sti'ond  or  last.  Time  mu.st  he  taken  to  arrive  at  the  de- 
sired airuratv  or  finish.  Time  and  money  nnisl  be  sjient  to 
biilancf  rt'cipnx'atiti^'  parts.  A  limit  of  (inc  [»'r  ci  nt  liilTer- 
cni  f  of  weii'tit  for  nil  t'i--ioii>  ;iii<l  rod-i  its  an  .  ti::i;ir  i-i'<|inri'*J 
in  sonic  <'aM'S-    Kxjk  ".  liaianri'  of  all  pairs  is  n-i)uirrd. 

Piston  rings  niunt  be  tigbt  Ufi  the  result  oi  jx-rrect  lit  and 
b<'arinf;.  Many  rin-is  mu.sl  be  disi-arded  to  ret  jienViM  si  ts. 
Bings  good  enough  for  motor-ear  engines  will  not  do  the  work 
ill  kviatioD  engines. 

The  engine  must  nut  throw  oil  from  any  joint,  valve  stem, 
gear-box,  or  pipe.  Oil  so  thrown  may  easily  clomi  the  goggles 
of  the  pilot.  Only  the  closest  uf  (its  will  achieve  such  oil- 
tightneas. 

CMtings,  whether  alumiuum  or  iron,  must  be  true  and  of 
wall  tiuekneaa  and  of  extreme  lightness.  Many  rejections 
muat  be  made  to  get  the  muf«rmity  needed.  Such  rejeetioos 
riwold  be  fignred  by  thoeo  aeceptiug  engine  casting  orden. 
The  beat  of  pattern  equipment  4m  dka  auat  be  fur- 

nished for  a  comparatively  amaU  nnmber  of  piaoea.  This  adds 
materially  to  the  cost  of  a  part,  but  is  neceMIjr  to  attain 
workmanship  of  aviation  engine  quality. 

Maehiue  tools,  tixtures,  and  metlioiis  mint  'iir  .-ii.  h  tu  vm- 
duce  abtwlute  aceuracy,  regardless  of  cost.  "  l^uuiity  Iirbl  " 
should  be  the  watchwor<l  in  aviation,  not  "  Safefy  fint,"  be- 
cau!ii(>  high  cjuality  mean:;  sAfety. 

It  is  very  hard  to  create  this  atmosphere  among  business 
men,  superinlen<ient8,  foretnen,  anii  workmen,  who  ha\e  al- 
ways been  obliijeil  to  keep  iti  mimi  the  cost  and  selling  price 
of  a  product  to  meet  competition.  There  is  no  competition  in 
airplane  engines  yet.  The  art  is  too  new.  Performance  comes 
first  Only  the  be«t  in  design,  material,  and  workmanship  will 
•olBee. 

It  is  possible  that  too  much  time  and  money  are  being  spent ; 
but  at  thi»  time  experience  haa  not  been  great  enough  to  be 
pertain  of  this.  Continued  nae  over  a  loQg  period  of  time  will 
determine.  During  the  youth  of  the  induitey  it  not  the  tine 
to  take  a  ehaoea. 

Quality  tod  tafety  eone  first 

Excellent  material  ia  nquired  for  a  motor^ear  engine  which 
in  xaiely  woifced  to  anywhere  near  its  limit  of  power  Tah» 
for  an  example  a  40-hp.  engine.  It  runs  quietly  about  am 
roads  nearly  level,  with  liberal  lubricant  for  the  work  being 
done  and  consuming  hardly  _.'>  |)er  cent  (lU  hp.)  of  its  rated 
power. 

Un<ler  comparable  conditions  an  airjilane  engine  uses  75  per 
c«'nt  of  its  power.    Lubrii  atiuii  must  be  perfect,  not  nearly  so. 

Further:  a  motor-ear  engine  of  ti72  cu.  in.  capacity  is  given 
a  nonnal  rating  of  05  hp.  An  aviation  engine  of  the  sumo 
volume  is  rated  at  154  h]>.  As  a  motor-car  engine  not  over  "2.3 
jier  cent,  or  16  hp.,  would  be  ordinarily  used,  but  a^i  an  avia- 
tion engine  not  less  than  75  per  cent,  or  114  hp.,  would  be 
habitually  use<l,  a  ratio  of  about  7  to  1 

In  addition,  the  aviation  engine  in  built  as  light  as  possible, 
sny  about  one-half  the  weight  for  a  given  piston  displacement. 
Koughly  speaking,  this  represent*  a  punishnient  of  material 
within  the  aviation  engine  fourteen  timet  at  aerere  at  that  io 
the  motor-car  engine. 

The  present  life  of  an  aviation  engine  indicates  severe 
puniahmcnt  Up  to  the  time  when  a  complete  overhaul  is 
BBU'f  try  thit  hfe  it  about  fifty  bouu  at,  say,  100  m.p.h., 
or  a  total  of  5000  mileti  A  motaivear  enoine  runa  about 
25,000  nules  up  to  the  time  when  «n  OTeThaaT  repair  ia  neces- 
sary. The  speed  cannot  average  over  23  m.p.h.  This  means 
lOOO  boars*  operation,  or  twenty  times  that  of  the  aviation 
engine. 

A  severe  test  of  eniiurnnee  for  the  motor-car  engine  under 
fljof.!  or  lalioraliirv  nmiiiliotis.  ai.il  whire  destructioti  of  the 
engine  is  mvited  and  closely  approached,  is  under  a  devvlop- 
■BenC  «f  power  of  about  O-Ui  hp.  per  enbie  in«b  ditplaeenient 


It  it  considereil  a  fine  performance  for  a  stock  rtiolor-car  en- 
gine to  last  '.iOD  liourx  uiiilrr  tli:s  load.  J  aoiiMuri  engine 
must  do  not  less  than  this  at  any  time  and  with  lUU  per  cent 
score.  Otherwise  the  engine  is  not  a  tueeiaafnl  aviation  «n- 

Kine. 

These  are  rough  comparisons,  hut  they  show  the  relative 
severity  of  work.  To  meet  these  severe  conditions  the  very 
liest  of  siiet  for  each  engine  part  must  be  u*ed.  "Best" 
means  that  moue\'  must  not  hinder,  but  high-priceil  steel  is 
not  sure  to  be  best.  The  highest  of  technieal  skill  must  Be 
utilized:  first,  to  select  the  steel  from  chemical  and  physical 
soundness  standpoints;  second,  to  treat  it  in  such  a  manner 
as  to  give  th*  beat  pceaible  endurance  and  the  highest  elaatte 
limit  consistent  with  the  possibility  of  machining.  Ii«M^ 
again,  money  must  not  he  a  eooaideiation.  Slow  metboda  magr 
be  necessary  to  work  tiie  nuteiial. 

The  crnnk-shaft  of  a  motor-car  ennne  is  nsualhr  to  laii^ 
and  heavy  as  to  pennit  the  use  of  sten  having  aa  dastie  limit 
of  alM>ut  70,000  lb.  per  sq.  in.  and  with  a  physical  strueturs 
not  very  highly  refined  by  heat  treatment.  Kxijcrience  baa 
shown  this  to  be  koo<1  practice. 

The  crHiikHliafi  of  an  airplane  engine  nuiy  be  more  in  diani- 
eter,  but  hollow  to  such  an  extent  as  to  deiimnd  the  highest 
ela.Htic  limit  that  can  be  inachinetl,  say  f  rom  i2U,UUU  to  14tJ,000 
]y<.  pier  si).  in  ,  with  a  reduction  of  area.  <leuoting  tho  hifl;hcit 
reliiu  inent  of  grain,  of  50  per  cent  or  more. 

The  lighter  parts  of  a  luutor-car  engine,  such  as  valve 
roi  ker  arms,  are  given  a  toughening  treatment  for  a  fair  forg- 
ing steel,  say  (10.0(10  to  80.000  lb.  per  sq.  in.  elastic  limit. 
The  rocker  arms  of  an  airplane  engine  are  so  light  and  deli- 
cate as  to  rwpiire  a  tine  alloy  steel  most  carefully  treated  to 

S've  lesistance  to  vibration  and  alternate  stress.  The  elastic 
nit  should  alto  Ik>  in  the  neighl>orhood  of  130,000  lb  per 
sq.  in.  This,  cou]ded  with  hardness  at  certain  points,  brings 
additional  care  and  expense. 

A  decade  hence  there  will  exiat  an  accumulation  of  empirieal 
knowledge.  Extremes  will  then  be  Icaa  common  or  cue  tlie 
extrenM  of  today  will  lie  the  eommooplaee  of  the  future.  Ex- 
perienot  will  reiMSt  in  nvintton  aa  in  many  otfier  induttiiet 
and  arts. 


Book  Review 

"  Dykev  ai  touobile  K.vcvcuitaiu,''  A.  L>  DykSk  8t  Xionla 

(Slxtli  I->lilion.  Dtl.s.        iXH)  pp..  8382  111.) 

Dyke's  Automobile  Encyclopwlia  is  a  book  well  deservmR 
the  attention  of  the  iiviator  and  the  air  mechanic  for,  although 
it  does  not  spei-itically  deal  with  aviation  engines  it  treats  ne 
sttbjeet  of  the  intenMl  combnstion  engine  in  auoh  a  esnqm* 
hcnaive  manner  that  the  woiking  of  As  ttstiowtiy  nvistion 
engine  becooiet  telt-csplnnntory.  The  fact  that  the  IKgnal 
Csirpt  Aviation  Behool  at  San  Diego,  Cel.,  is  using  thit  book 
in  its  course  of  instmction  particularly  recommends  Dyke's 
Automobile  Kn<-y<-lopedia  to  the  aeronautical  student. 

The  book  is  not  what  one  might  term  an  encyclopedia  in  the 
true  sense  of  the  wonl,  yet  it  is  one  of  the  most  complete 
n'fcreiice  works  on  ;iiitomobiles  published ;  any  subject, 
tn>ub!e,  remedy  or  ri'imir  one  can  think  of  can  be  found  in 
tlir  I '.(KM  I  lines  of  index. 

i  he  re[iair  subjei  t  is.  perhaps,  the  most  interesting  ])art 
of  the  book.     Tliirr  .iri-   llS'.t   illustrations  I'l-i  pages 

devottsl  to  this  siilijei't  alone.  Other  instructions  cover  such 
sulijeels  a.s:  how  to  liuild  a  n'pair  shoj)  for  home  or  business, 
and  how  to  equip  the  shop  from  small  tools  to  regrinding 
cylinders.  Tirt-  repairs,  welding,  batterj-  charging,  etc,  are 
thoroughly  treated.  The  reader  is  taught  how  to  use  tools; 
how  to  cut  threads;  how  to  distinguish  8.  A.  E.  and  l\  !S. 
threads;  how  to  use  and  read  measnring  instruments;  how  to 
solder,  ease  hazden  and  repair  radiaton;  how  to  icdeiign 
old  ea»;  how  to  straighten  frames,  fmdert,  etc. 

The  tubjaet  of  oxy-acetylene  welding  ia  vmy  complete  and 
Adly  ilhittrated.  The  inatruettona  on  ignition  ^teau  eover 
the  entire  field  and  in  a  timpHfled  nuoner  whieh  anyone  can 
nnderstantl.  Instructions  on  the  eleetiie  atarting»  gMWrnting 
and  lighting  arc  simplified  with  hundreds  of  dear  ilnistnitiona 
of  diagrams.  There  are  775  illustrations  and  279  pages 
devote<l  to  electric  matters,  including  the  storage  battery  and 
ignition  sub.iects.  In  addition  there  are  two  sup;  li  im  i  ts  on 
the  Ford  and  Packard  cars,  with  91  pages  and  .UJ  illus- 
tntiooa,  a  part  of  which  are  printed  in  two  eolon. 


.  .J    jcl  by  Google 
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3SH>  Sptvificaiions  far  Aluminum  Altoy 

Shert 

';k.\KI!AI  — 1.  Tlu-  ilflHTllI  ,SlM"fl!U'!lllullS, 

-^lijill  loiiu.  iHH'unllDg  to  their  ap- 
|ili.  al>ilUv.  a  purt  of  tUi-w  tii>eclfl«itl«»u«. 

Matcsul.— 2.  The  ainiuluiiiu  •Ikiar  '>r 
th«8o  slieptK  dIuiII  tw  imule  from  ataiidaril 
No.  1  aluiDlnum  couforniitiK  to  I.  A.  S.  •< 
«|ri>dflcitloD  2N1.  The  spwlllc  gmvltr  i 
tlie  aluniliinni  alloy  rihnll  m't  In*  gmitcr 
than  2>5. 

Mam  KAt  Ti  Hf-— -'I.  No    wnip    sluill  1m' 

iis<m1  (itlirr  tliHii  that  priMlu  I  in  ll"'  man- 

iifai  liiri  r  >i  owu  plants  and  wjjlch  U  of 
III*'  saint'  compnitlon  w  the  BUiterlal 

ri|MTlt1i'<l. 

\VoltK>;ANSllir  AND  I-'IMSII.     4.  All 

sliccix  shall  In-  Muuiul.  flat,  free  from 
I  iii'ki<  s.  »ionmR.  (liMoloratlou  or  other  aur- 
fa<f  (lt>fi>ot8. 

^bj  Any  sheet  uULf  be  rejected  lH>«>aii8<> 
nf  Injurious  defect*  or  tanlts  In  mniiufni- 
tnre  at  any  time.  notwIthataiidlDg  that  It 
has  previously  iMiKscd  Impectloii ;  It  shall 
Ih-  retnriMHl  tn  the  mHTnif«Hur«»r  at  tht" 
latUT  K  cxiienw.  Thli*  rlausf  shall  not  li» 
takiUJ  to  apply  to  iimfTluls  falirloiitil 
after  f'xjKirr. 

I'lIYSU  AI.     l*K<iri  HriK-      \M)     Tr.HTS. —  "i. 

Thi'  shiH'ls  may  In  spc.  ii!i><l  In  either  of 
two  teiiiiKTs  a?i  lU'sinil.     SiK-cliuelis  cut 
in  any  tllrtN-tlon  from  th.'  shiits 
have  the  followiuK  jjh.xfinil  projierlka : 
reaeffe  Te9t,—{a) 


 Temper  2 — • 

Kilo- 


.Mjiiiiii.iin  t^imilv 

stri-iiRth  

Miti;tl;UIIl  yield 


irirjl 


tion  in  2  iachra . 


X.J  iiuri-T 

38.0 
17.S 


<ht  Striiis 


inch 
5UXOI} 

mam 


DuJit- 

17.S 


2U  |)*r  «ni. 

■Id  from  slitM't> 


l<>  lid  T,  ■>! 

<.r  riiiici-  i.-iii|.iT  iiii-hiiiii  iifiii^  1  i-iii 

<-.iiil  Ihrotijcli  ail  au«U'  of  IM)'  arouitd  a 
Uiutneter  eipial  to  foOt  tlmes  the  thiek- 

iwvs  of  tilt'  Slll'l'l. 

SUKiTHlN   OK  TksT  Sl'KtlMK.VBw — 9,  XMt 

H|M-i-iiiii'iis  .shall  lu'  t'ut  fruui  a  aheet  select^ 
ed  froiu  eiteh  .'MM  ponmlN  or  IndlvMoal  lot 
HutimltteU  of  lem  than  500  iMiuadl. 

DiMKNaioxa  aso  TouatAXC-ia. — 7.  The 
tolerance*  upon  aheeta  ahall  be  tbone 
irlven  In  tbe  table  below: 


BrowD  & 


ft./'i 

)l>-17  O.lUlU  0.01.\i 
IS  J8      .OKVt-  .Ol.VJ 


Tole> 

ilMK>.l 


(COHtlmM  from  Uut  lame) 

MA?tur*m-BB.  —  3.  Heat  Titalmnit.— 
((II  All  fonrhiK"  or  staniplii^s  shall  Ih'  aii- 
iu>al»il. 

(fc»  Forirhms  or  slamiiiiijjs  wlilili  fall 
to  tnecl  iiliyslcul  t«-sts  may,  at  thi-  op- 
tion t)f  th.'  |,iirrliiisfr.  he  reaiiuealeil 

\V«!!K  \l  W^ll  !!•      AMI      riMHII.         i.  'Ill 

Thf  fiir^'liiL's  iiinl  staiiiiiliij.'s  must  In-  nni 

r'.i.Ks  twists,  si.aiiis,  iiini  iijiisi  have  M 
\M.i  kiuuiillke  lllilsli. 

{1)1  A  fiirKliig  or  i<lauipii)t;  may  lie  re- 
Jf<-rHl  at  any  time  became  of  Injurknia 
defects  or  faults  which  are  revealed  by 
niaunfactnrtii;:  operations,  laitwlthstand* 
Ing  tlint  It  has  prt>viiiiisly  piisstti  iiis|M!c» 
tloil.  Such  rejet'tetl  fiir(;liij.'s  or  stampiiitrs 
Mhall  be  retornttl  to  the  niaiiufai-tun-r  at 
hlH  fX|>eii!«\  This  thnise  shall  not  apply 
to  uii;lt  rli'ls  fahrlcatml  afti-r  export. 

I'llYSllAI.     I'KurKMTIKs     AXI>     TE-STS. — 5. 

Ill  I  Thf  hfat-tri'alcil  for^lnu's  or  Nlani|>- 
liijKS  shall    hiivH  tin* 
pr<       ies : 


Thick-  Tol*r- 

Milli-  .Wi«<- 

L'.'.NS  0.070 

iirJi    loi  .^Joi 


|IF.I.1VKII>      SilMIIMt    AND    I'aiKIM.  S. 

Th.'  ^hri\-  siiiiii  h..  iMivered  In  lioxes 
..r  L-i'.^N  ^^•'lL-llt  not  greater  than  220 
IH>uiKls  illJU  ki;. I. 

3Si9~-Speeillemiion»  for  Amualed  Curbau 

Steel  Forging*  and  Stampiitgt 

(fl.\noo  I'niinilH  p«r  i*<iaiir(>  loi-h 
TviiHlli-  SlrMigtb.  I 

Gexbbal. — 1.  Tlie  scneral  sp«<<'i(loatioii!s, 
ICJl.  shall  form,  nit  imllii;.'  to  their  ap 
pltpnblllty.  !i  pan  of  ih«-<'  >pi<  liliatliMis. 

MviihiAi  -  rill-  villi  froni  ulil.li 
till  --'  f. nr  ^rami'ii  ■,iv  ni.'iilf 
-liall  I'nnrorm  to  I.  A.  S.  it.  hjH-i'ilU'Ution 
:!S'.> :  the  steel  Iiaa  tbe  foilowluj;  eomparl' 
Kon : 


Kumbvr 


Carbon 


>t<(ii- 
0.iX>^l,.^^) 


pbonn. 
niali- 

tnuin 
0.(Ho 


mum 
O.O.iO 


foliowiui;  pbyaloil 


Temilc  (b) 


NJiniitttirn  trnnil."  ^1yrn<fth  

.Muiimuiij  iiflil  iH>ini  ,  ,  ... 
Miumuin  duugutiuu  in  2  iuctiea 


Pounds 

per 
B'^uarr 
inch 
«5.00D 

aspH 

0l>|Mr 


KilnKrams 
per 
BQuure 
mtUi- 
in*tcr 

IS.S 


ur  Kieiniiiuim  whall  be  lakeu  for  tbe  tensile 

tfSf. 

H'l  KoryliiKs  or  slauipiii;:^  fn.in  uliltli 
no  teii<lli'  t- vr  s|ii..  iiii'  ii  ran  tw:-  si'i  uri-rt 
shall  hr  rt  iirr-<  iili-<l  l.y  a  bar  fortfe<l  from 
thf  same  niatt-rlal  ami  to  the  rullnj;  sec- 
iii  ii  of  the  forjrlnjrs  or  staiupluga  In  the 
lot.  The  bar  tunxt  Ik;  heat-treated  with 
the  lot  wbieb  it  repn-aenta. 

(d)  At  least  one  teualle  t«t  sball  b» 
made  far  each  lot  of  BO  focglBgs  or  atamp- 

(e)  A  bardneas  test  may  be  requlrea 
on  each  forging  or  st«m|iliiK  offeretl.  At 
lenal  per  eeiit  of  the  pi»-fes  In  eafh  lot 
idiall  he  lestfil  for  hanlhi  s'-. 

I  ri  ilif  fnrt'lims  or  Niampiiif:s  in  ii 
I.. I  viiali  lifar  trfalfl  at  the  same  lliue, 
atitl  if  |K.v>il.|f  sliiill  lif  from  the  sanie  heat 

of  Stfl'l, 

IMM> \-,iu.sbi  A.M»  Tm.KMA.M E,s.  7.  The 
fdi'-^iii^s  anil  stampings  shall  conform  to 
the  dliueitsluuii  ou  the  drawtugt*  wittaia 
the  tataniMCa  speelflcd.  Snrtbces  which 
are  to  be  maditiMd  alMll  admit  ct  flnlata- 
log  to  tbe  rtHtulred  dlmenalons  wtttiout 
leaving  trace  i>f  the  original  snrface. 

rACKixi,  Siiirrixn,  ami  nEiivcHY — .S. 
Small  forKlniTM  or  stampings  shall  he  In >.\ed 
for  shipment ;  II"  k-n.ss  weieht  of  Imlivid- 
nal  boxe.s  nn.-i  li  i  fxeeed  ^•Jd  pouuda 
iliKi  kk-  '  Kach  kind  and  lot  of  forgluga 
.1-  siM  III  i  i:.-s  ahall  be  kept  aeparata  M 


Imtt'Ut  T(»t.  -\c\  When  Imjiact-i 
machlue»  of  the  |ieuduluni  type  are  avail' 
aMcir  testa  ahall  be  carried  out  if  raqalted 
to  determine  tbe  apedfle  impact  work  of 
rupture  In  foot-pounds  (or  kilogrnm- 
meterst.  Kesults  markedly  lower  than 
the  average  for  this  type  of  material  will 
Ik»  aulhclent  eauw  for  further  investiga- 
tion (or  relifut  treatment)  of  the  mate- 
rial. 

ItihiiU  llnidiK'"!  7V«r— (ff  i  The  Brl- 
i:i-:\  liii ii  si  shall  he  mmli'  .ifiiT  the 
Ii'inIIi-  if.-i  lias  liffii  met.  Tlif  pri«'itliire 
shall  Ik'  as  ftillow  s  ; 

( 1 )  Forgluga  for  a  rroloujjation  for 
TeiiNlle  Teat  Specimens:  A  hardness  test 
MlMili  be  made  on  the  prolong  and  on  the 
oppanite  and  of  tlie  fbcglag.  Tbe  hardness 
valnea  obtained  mast  agree  within  S  per 
cent  HnrdncflB  valaca  of  other  focRtags  in 
the  same  lot  most  agree  with  the  avcrat^e 
of  the  two  te.st  values  within  3  per  c-ent. 

(2)  Fonrliigs  or  StjimplnBs  Without 
I'niloiiu'atl'iuH :  Tlardness  tests  shall  1h_» 
iiuiilf  on  Ihf  foi  L-lnss  or  stnmplDRS  sele<'teil 
for  Ihf  tfiisile  lest  an<l  must  acrcc  within 
.■{  pfr  ffiit.  The  hardness  values  of  other 
rorKinus  or  KtuuipiuKs  In  (he  same  lot  must 
n^rff  with  the  aTerav:c  of  the  TaltNB  ao  ab- 
lained  wilhlu  H  fiet  eeut. 

(S)  Forglngs  or  Stampings  fiwm  Which 
a  TiHialle  Teat  Specimen  Oan  Not  Be  Pro- 
cured: A  hardness  test  shall  he  made  on 
the  forged  Imr  represfiitint:  the  forclnj^s 
or  stampings.  The  hardness  values  of  the 
forglnga  ur  slampimrs  lu  the  lot  innst 
agree  with  that  ohtulned  ou  the  bar  with- 
in 3  per  cent. 

SlI.Ec-riON   or   TkST   SPF'IMfXH      »!.  (it) 

yonjinij*  or  SliimpinijH  \\  l  iiihiiiii  ii  l'<i\iiii!^ 
I.(.7  kil  l  '11-  Ifrr--  If  (l.<ii-('il,  each  pif< f 
ma.v  if.iuii'tl  t.i  li!i\.'  a  prolouirallon 
for  the  tt  n^ilf  tfst.  T«u  [mt  ti  nt  of  the 
fortfiti;:s  or  stampliiRs  in  eafh  lot  shall 
he  suhjectetl  to  the  teuslle  test  unless  a 
tensile  test  la  speciiled  fbr  each  forging  or 
stamping. 

ih)  I'orniiius  or  Stamping*  Wrlohlug 
LcnH  ihau  S  PoH»iM  <4.7  kg.)  and  of  Suit- 
able Stctiim  fur  Securhiff  a  Tautl^  Ttat 
Xprcimn.—'rifo  per  cent  of  the  ftHrglnga 


InsiKfleil. 


^iini-nc  mujli 
J  >>  U  .SO  (UH5 


Siilphur, 

fTMim 
O.OjO 


3S30'  Specificniions  for  timl-Trealnl  Cnrtton 
Sleel  Forginga  and  Stain  pin 
(tH>,000  Puunds  p«r  (iquttre  lutji 
Tenstle  Strengtli.) 
tisNEiAL. — 1.  Tlie  general  specUkatiam^ 
IQU  shall  form,  acourdtug  to  tbeir  ap- 
plkabnity,  a  part  of  tbene  «peclllcatlona. 

M.\TEiUAi..  2.  The  Nti-el  from  whl<-h 
theso  forglngs  or  stuiuplnus  are  made 
shall  conform  to  I.  A.  B.  apecUeatloa 
:tsi! ;  the  Steel  baa  tha  iollowUig  compoah 
tion: 

Pbi»- 
phonw, 

Nuinbcr       '  ititKdi 
in;fci      ii..ii>-(i.  iij 

MAMtAIll  !<>..        ■;.    lliill      I'll  III  nil  Hi.  

la)  ForjfiiiKs  or  slauiptuKS  shonlil  In-  an- 
nealed liefore  hfal  treatment, 

(b)  FurgingH  or  Ktamplngs  wbleli  Call 
to  meat  the  physical  teata  amy,  at  the  ui»- 
tloo  of  tiia  parvhaser,  be  reheat  treated. 

WoatutAimniF  and  Fikuh.  ~  4.  «<i> 
Tbe  ftnrglnsi  atid  stampUigs  roust  Im'  uni- 
form in  qnaiity.  free  from  pipen.  laps^ 
ernoks,  twists,  seams,  and  most  have  a 
workmanlike  hnish. 

l/()  A  formim  .ir  siinni'ii,;;  iu;i>  l.f  ff- 
jm-tfil  at  an.v  time  hfiiHi-f  of  injurious 
dcffcts  or  faults  which  aif  n  vfiiirl  l<y 
mninifaftiirim:  «HK'ratloii.-.  in.t wit li -i aiul 
In;;  lliat  it  lias  previously  pas-fl 
tlon.  Sui  h  n-jii-ted  forgluK^i  or  .slauipiiiKs 
sball  be  returned  to  tbe  mamitBCturt  r  at 
his  expense.  This  clause  shall  nat  apply 
to  materlala  fabricated  alter  export. 

PlTVaiCAL   PWUHUIi'mB  AKP  Twtt«. — Ow 

I  a  \  Tiio  heat-treated  forgliwa  or  atamp- 

iiik'N  shall  have  the  fMloaing  pihjndcal 
proper  ties: 

rctttite  mi.— (b) 


Mihiii.iDi.  ii'iiniU' otn-furtli   80.000  SS.S 

Minn.  .111.  M.  |.|  |...|lit   .,  fiO.WX)  42  2 

Miniii  I  ■!.       \x  it..  I:  111  'Z  iiirii'.-* 

Ill  |jriip(>riiuii4il  iiAii^  kni^fa...  22  p«r  evai. 

MinimiuBnductiMioiam.....  ASparotni. 

tmpnti  rrst.— (c)  When  tupact-tcatlag 
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MirliliMiB  at  tlw  pendolnin  type  art  avail- 
•Ma  tests  ■ball  be  carried  oat  it  required 
to  datamlna  ttaa  apecIAc  Impact  work  of 
rtiptare  la  Hoot-pooods  (or  kiiogram- 
BMten).  Bemlta  marlcfHlly  lowt-r  than 
the  average  for  thJs  \ypc  of  rnnforlal  will 
bv  suUiL'iout  caUKO  for  fiirtluT  iuvostipa- 
tlon  (or  fphpfit  trpiirment)  of  ihc  material. 

Brin'll   Hurtiin  mx   Ti»t.—  [d\  Tlu'  liri 
noil  hai'liK's^  !('>[  shall  be  wade  after  tlie 
tensile  lesi  luis  t»'*'u  met  Tha  procednre 
shall  Im?  us  follows: 

(1)  ForcinKi?  with  a  rrolonunlion  for 
Tensile  Test  Specimens :  A  barUtiess  test 
xhall  be  oiadc  on  tbe  prolong  asd  oa  tke 
opiHJMite  end  of  the  forging.  lAa  taaxd^ 
ncM  Tallica  obuloed  must  agree  wUUn 
3  pcfr  caat  Hardncaa  Talnea  of  otber 
HMvlnga  In  tlia  aanw  lot  anaflt  agnw  with 
tlw  aTCfage  «f  the  two  teat  valuca  within 
3  per  rent. 

(lii  Forj^ings  or  .Stampings  Wltliout 
Proloncatlnns :  UnrdncHs  tests  shall  he 
mmle  ou  the  forirliit's  or  slaiuidii;:-*  se- 
le<'le(j  for  the  tensile  test  uml  must  Hgrtf« 
within  3  per  cent.  Tlie  hardne.s.s  values 
«»f  other  furiu:in){s  or  stninpinpi  in  the  same 
lot  must  a^ei;  with  the  ftviruKe  of  the 
values  .<io  ohtalued  wiihlu  'd  |ier  ei»nt. 

(:{.t  Forginir.s  or  Stampings  from  Which 
a  Teualie  Test  Spcciuen  Can  Not  Be  Pro- 
cored:  A  hardocaa  teat  ahall  be  made  on 
the  forged  bar  rcpreaentlne  the  CotsfngB 
or  atanptn^K.  The  bardnem  valnes  of 
tlw  florglngs  or  stnniplnga  in  the  lot  mu.<it 
agree  with  that  obtained  on  the  bar  wltb- 
In  S  per  cent. 

Sn.KTION   «>»■   TfST   SPWIMKNS. — (I.  (Ot 

Forging*  or  >'(iim;/iM<;)i  Weighing  S  Pounds 
(3,~  kg.)  or  nnr.  If  (|i  siri'<l.  ea<  h  pieee 
may  ln>  reiiulrcil  to  liuvc  a  iin  liui^iatlon 
for  the  tensile  test.  Two  |mt  rent  of  thi- 
fiir):lii;;s  or  stiimiii'i^s  In  em  li  lot  slmll  !«■ 
siihjit'ied  to  (he  teuallc  teat,  unlc^  a  ten- 
sile test  Is  ipecilled  for  each  fovglng  or 
stamping. 

Fttr9in§$  or  BUim^ffi  Weighing 
Leu  Than  8  Pomtit  (9.7  Jr^.)  sad  of  suii 
•Ue  fiectloa  fat  ^eurhtg  a  Peactia  Tent 
flfjieefmoM.— Two  per  cent  of  the  fondiiKs 
or  stamplnes  shall  bo  tnlcen  for  the  ton- 
ailo  toft. 

fc)  ForKinus  or  slampluKs  from  wliteh 
no  tensile  to'it  siM-eimeii  ean  l>e  seeurwl. 
sliiill  he  ri>|>re-M'iitei|  tiy  n  bar  f<iree<l  from 
tlie  same  matciiiil  ami  li>  tin-  rnllii;;  seo- 
tioil  of  the  fnr;:liJk's  or  slumplllgH  In  the 
lot.  Till'  UtiV  must  t<e  heut  treated  With 
tlie  lot  wliii  h  it  re|iri>.sents. 

Ill}  .\r  least  one  tensile  test  shall  tie 
umde  for  each  lot  of  M  forglnga  or  stamp- 
iogi. 

(a)  A  hardncae  teat  naj'  ha  required 
on  each  fbrglng  or  atawplni  offered.  At 
leaat  26  per  cent  of  the  plecea  In  eadi  lot 

)»hall  he  tested  for  hnrdneflB. 

i/i  All  the  forKlugs  or  atampingB  In  a 
loi  slmll  he  beat  treated  at  the  aame  time, 
and  if  r«>slhie  ahall  be  Anm  the  Hune  heat 

<if  ste«'l. 

IMmknsions  ,\M)  'I'oi  l  it \n<  rs,  7.  The 
foreinirs  and  suinipliii.-s  »liall  i.iiifiiriu  to 
tlie  iliiiHiisiiiiis  on  llir  ilrawiii>;s  within 
the  liiliTHtU'is  .«|ie)'ilie<l.  Siirfuie.s  which 
lire  to  ho  nin<hlneti  shall  ndnilt  of  finish- 
Insi  to  the  miutred  dinieutiious  without 
learimr  uracr  of  tha  orlgluut  surfaee. 

Paokimg,  Snimno,  and  Deuvbit. — H. 
Snail  fbrgtogs  or  alamplnsa  ohalt  be 
boxed  for  shipment ;  tbe  intMw  weight  of 
individual  boxes  must  not  exeoed  220 
IMiuiuls  (1110  kg.i.  I'.aeh  liind  uud  lot  of 
forginga  or  Btaraplngs  aball  be  kept  aep- 
■rate  aa  Inspected. 


Steel  Forginf*  md  Stompiaff 

<M.IN)0  PoDDds  per  SquarB  Inch 
Teaalle  Sttcngia.) 

GiNXiAt.— 1.  The  general  eperlAcattonji. 


shall  form,  aooordltic  to  thair  ap> 

plic-ntdlity.  a  |iart  of  these  verifications. 

.M.vTKHiAi..— 2.  The  steel  fhtn  which 
these  forgings  or  stampings  are  made 
shall  conform  t  o  1.  A.  .S.  B.  spc^-llh  ations 
HSSIa;  the  steel  shall  hare  tbe  following 
(•on^waltlon: 

Phrw- 

pburuu.  bulpLur, 
Mbo-        uiua-  niui- 

uwT  oSmuSo  otinSD  S88>  83SS 

.\l.\M  F.icruHE.  —  .'5.  Halt  Treatment. — 
iii)  KorKlugs  or  atauiplui^s  ahonld  be  aa> 
uealed  before  beat  traauneot. 

(ft)  Forgliiis  or  ataaipinc*  n^hldi  fall 
to  meet  tbe  plijrslcal  testa  may.  at  the  op- 
tion of  the  purehaser,  be  rebeat  treated. 

WoBKM.^NSHrP     .\ND     Fl.MSIl.-     I.  («l» 

The  forgings  mid  slampiiiKH  must  he  uul- 
foriu  In  quality,  free  from  pipes,  iape, 
i-raeks.  twi.sts  and  Koams,  and  amst  have 
u  workmanlike  llnish. 

(h,»  A  for^lni.'  or  stanipin;;  may  he  re 
jeeted  at  an.v  time  iHX'anst  of  iiijuriou- 
defeets  or  faults  whieh  are  revealed  hy 
nianufaeturlu;;  uperations,  notwlthslaml 
inK  tliat  it  has  prevlou.siy  i>ms.m>(I  iuspe< 
tion.    Such  rejected  forgings  or  stamp 
Ings  shall  bo  retamed  to  the  manofactar- 
er  at  his  expense.  This  dense  shall  not 
apply  to  nuterlals  fabricated  after  exporc 

Physical  PaonanES  and  TaaTa.'-^ 
(a)  Tbe  tacat-troatad  ftwflnga  or  atamp- 
lugs  shall  hafa  tba  fallowing  physical 
properties: 

r«»e4lc  rest.— (a) 

KilogmniB 
l''jumi.i  per 

Bguart;  ruilli- 

MinitniM.i     n«ilr-  -trnigth   00,000  ft,S.8 

Miaiirmui  >it!  J  1-  i  .t    TOjOOO  4».a 

.Mimmum  cliji.i;.:i  l    iri  .:i  2  inctfcei 

nr  proporUi'nal  gifcugc  l«nctfa...  18  per  mat. 
UiDiniiuu  nductioD  of  ftrea. ....         45  prr  oonc 

fmfiurt  Trnt  <c\  When  impact -testliiL: 
nineliiiies  of  ilic  |>cnduluni  type  arc  avail 
ahle.  tcs|>  shall  lie  carried  out  If  rcipitrcil 
lo  iletcrmlne  the  s|H-<lli<-  liii[iacl  work  >>t 
rupture  in  foot  pound.H  (or  kllograiii- 
nietersi.  Ito-sults  marketlly  lower  than 
the  nveniKe  for  this  tyix-  of  material  will 
b<>  sutlleieut  cause  for  further  investiga- 
tion (or  rebeat  tivatment)  of  the  mate- 
rial. 

ffrlaeH  Ariaass  Tesl.— (d)  This  teat 
shall  he  made  after  the  tenaUe  teat  has 
lieen  nut.  The  procednre  shall  be  as  fol' 

lows  : 

(1)  FortjinKs  with  a  ProloiiKatlon  for 
Tensile  Test  .Spix'tineiis  ;  .\  ltar.|ne«s  tost 
shall  Im>  made  on  the  inoloin.'  and  on  ilic 
opiMislte  eiiil  of  the  forniint:.  The  hard- 
nes.s  valuc-^  (.l.t.iHi.-d  niusi  a)rree  within 
:\  per  cent,  liar-lticss  values  of  other 
fi'i';.'ink'^  III  I  lie  .same  lot  inu.st  iicrot-  with 
the  a\era«e  of  the  two  li-?it  values  within 
3  lier  cent. 

(2)  Forgings  or  Stampinpi  without 
Proloagatloaa:  Hardness  tests  shall  be 
made  on  the  forgings  or  stampings  select- 
ed for  the  tensile  test  and  must  agree 
within  ,t  |H>r  rent,  mie  hardness  valoes 
of  otiier  iorjiliiRs  or  sfamplnirs  in  the 
same  lot  must  ak'ree  with  the  average  of 
the  values  so  ohialned  within  :t  jwr  <-eiit. 

«."!l  ForirltiKs  or  Sranipliars  from  Wliieh 
a  Tensile  Test  .Six-j-imen  ('an  Not  Itc  Pro- 
ciiicil  :  .\  liaiiliicss  test  shall  t  c  m  ulc  on 
the  forced  har  rc|>ri'«enl liii:  llic  tuixlnps 
or  siarnplni;s.  The  hardncs-.  \  allies  of  tlic 
for^iiiK^'  or  stumpinK'S  in  the  lot  must 
agree  with  that  obtained  on  the  bar  with- 
in 3  per  n<nt. 

bEXBcTioa  or  Trsr  SPB0IKg*a.-'(6) 
FoTfibiff*  or  fHamptngM  WriffhlmffS  Pmin4t 
{3.1  kf).}  or  fJrrr,— (o>  If  deslnd,  each 
pim>  may  Ih'  required  to  have  a  prolonga 
tion  fur  the  lenaile  test.  Two  per  cent  of 
the  forgings  nr  atamplags  la  each  lot 


shall  be  subjected  to  the  tensile  test  nnleaa 
a  tensile  test  la  8|H>eillcd  for  eaeli  forginc 
or  stamping. 

^h)  Forgingn  or  Slnmiiingx  \\  l  iijhing 
trim  Than  0'  I'ounda  l.il  kg.}  itutl  of  Suit- 
ilMr  Sirlion  fur  Sii  urin;/  'i  Tfnnili  Tctt 
Spuifinn.  Ill  I  Two  ii-  r  cent  i>f  (he  fufj^ 
liijis  or  fitniiipiiiKs  shall  he  t.ikeii  for  the 
tensile  lest. 

(<•>  Fortjlii^rs  or  siauipUigs  from  which 
no  tensile  test  sisTimen  ean  he  .se»-ured, 
sliali  be  rejireseiitod  hy  a  har  forK'"*!  from 
the  aana  material  and  to  the  ruling  aee- 
tloa  of  the  forgings  ur  stamidugs  In  tha 
lot.  The  har  mast  be  heat-treated  «ltb 
die  lot  wbleb  It  repraaenta. 

(d)  At  leaat  one  tanatta  test  shall  be 
made  for  endi  lot  of  ISO  forgings  or  stamp- 
ings. 

(c)  hardness  test  may  l«>  reqidred  on 
each  forcing;  or  siauiplnu  offered.  At 

least  L'.'i  per  eiMlt  of  the  |)ieees  in  eSCh  lot 
shall  lie  tested  for  hardness. 

ill  .Ml  ill.-  fori:in;;s  ,,r  sium|iines  in  a 
i.<i  si, all  he  te  at  treated  at  the  same  ttme» 
and  if  [lossibte  shall  be  fTom  the  aama 

heat  of  slc-l. 

|ii\iK\Mo\s  A.\n  Tot KH.V.SI  Es.  7.  The 
forKiiiKs  and  stampings  shall  e4>uforui  to 
tbe  dimensions  on  the  drawlOKs  within 
the  tolerances  specified.  Surfaces  which 
are  to  be  macbtaed  BhaU  admit  of  flnlahlng. 
to  the  reanlred  dlmaaakNU  wlthaut  laav* 
lug  trace  of  the  original  aorfare. 

PArxiNO,  BBimao,  amd  Delivery. — 6. 
Small  forcings  or  slainplucs  shall  be 
hoxe^l  for  shlimient;  the  i;ros.s  welirht  of 
iiidlvlduni  Ikixos  must  not  excee<l  22l> 
lioninls  (pHi  k^  I  Caeii  kind  and  lot  of 
forgings  or  siampluga  shall  be  ket»t  sep- 
arate aa  Inspected. 


SNWSpteilkMimu  for  Babbitt  Mefal  far 

Rronz^ttarhrit  Rearing$ 

OKNtii.^i.. — 1.  The  m-uerni  s|ieolflcatlonar 
ICl.  shall  form.  aet-orditiK  to  their  appll-- 
<ahliity,  (I  part  of  iheae  sjieciticationa. 

Matikiai  .— 2.  The  compoaitlon  ot  tba- 
material  sliall  he  aa  follows: 


(  ou-litiii'lil . 

r>i-.ind 

\llftwabl« 
vitrtitlioo. 

Tin  ...                 4 .  .  . 
A11IUD011.V  

Prr  rrnl. 
»l  00 
i.lO 
«.«0 
.30 

/Vr  ftni. 
!«» 
•l-a 

Sami-i.k  KiB  Analysis.  <u)  The  in- 
s|»  .  tnr  sliiili  select  one  lni;">t  from  i-ach 
lot  of  'I"he  niatinf;o  t arcr  shall  melt 

this  inuoi  III  A  clean  ladle  .iiid  ■.1-t  lliere- 
fpiiii  one  or  iiixi'i*  siiniple  iiais  li  in.  long,. 
1  In.  wide,  ami  not  more  than  1  ,  in.  thick. 

<t<l  Saw  mis  sliall  le  made  in  each 
Niiii|ile  liar,  as  shown  in  the  diacraiii  t»e- 
low.  The  cut  I  ings  shall  lie  thoroughly 
mixed  aad  mnat  bo  free  from  Iron  and 
daat  Samplea  fer  analysis  shall  be  tahan 
from  the  mixed  cuttings. 


Ma.m  1  \cu  Hi:. — I.  (HI  The  huhhitt 
mel.'il  shall  Im.*  niude  from  hike  or  elec- 
tmljih-  ci>p|H-r  ■■onforndng  to  the  I,  A, 
M.  H.  speclflcatton  2N3  and  friim  the  bast 
eonuierclal  grades  of  tin  and  antlmnny- 

{b)  So  terup  shall  be  used  Other  than 
that  pmtiuced  in  tbe  manufacttttefa*  own 
plaois  and  whirii  is  of  the  same  compo- 
sition aa  ih«  material  siawlfled. 
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SSSiSfte^iemiaiu  for  HtatTrmttd  AUoy 

Sleel  Forginga  and  Htampingt 

UOO.OOO  Pounda  per  8<ruar«  In^ 

Tensile  StreoxtS.) 

CENEBAL.      1.  Tllf  ;,'fIllTUl  SplVllloatlOllf., 

mi,  sbuU  fi'i'iu.  iiii'iirdliig  to  th(>ir  0p- 
plicnbUity,  »  pint  of  Iln'w  Hpc»  iti<  iitions. 

Materut,  Tli>-  titwl  from  which 
tlii'M'  for}.■lIl;,^^  or  >iamplug>i  uro  luadc 
KllUll  <i.liriPlIll  Ic.  I    A.  S.  B.  HiKH-llk-utlou 

ilA.NurAi  ri  iiK.  a.  iJeal  Trvatment. — 
(a)  Forgiuga  or  atampinga  aboukl  be  an* 
Healed  before  beat  treatment. 

(fr)  Forgfiic*  or  atamplma  wtalcb  Ikll 
to  meet  ttae  physical  tiests  may,  at  the  op- 
tion iif  thp  piirohasor.  b<-  reheat  treat«Hl. 

WollKlIA.NSItir      A.VU      Kl.NI.su.  —  4.  (Ill 

The  fnriiiUKs  iind  stttmplnga  must  be  iiiii- 
fomi  In  qunlit.v.  free  from  plrM.-K.  laps. 
criK-k*.  tuisfs,  and  seaiufi,  and  must  buvo 
u  «  •ii  kiiiaiji  iki>  liiiisli. 

I  li  I  A  foniiiij;  or  stamping  niny  hf  re- 
JtN'led  at  any  time  because  of  lujiuluus 
defeeln  nr  faultH  which  are  rcv'  iili'<l  by 
mumifactiirliiL.'  npcrai  i'His,  iiotwit  list  and- 
lug  that  it  liii'^  previously  ()assc<l  luspee- 
tloii.  Such  rejected  forging  or  Ktuiiiiv 
IngB  shall  be  returned  to  the  mauufae- 
turer  at  his  vxpeime.  TUa  dauw  aball 
BOt  apply  to  materials  fkbrlcatod  after 
export. 

PHTsirAi.  Paopams  amp  VMM.— S. 
<Ai  Th«  heat-treated  torclnsa  or  stamp- 
iugK  iiball  hsTP  tlia  fUlowliig  physical 
properties: 


Ten§He  rewf.— (k) 


Mimuium  t«-uailr  strrii^h  

Miiujxium  vir^i  |M.ini  

Mmimurit  «'U*uitAii4>n  id  mciim 
or  pro^NirtP'tiul  gausu  IcuagUi  . 

olar 


Pound* 
ft 

inrh 
100.0(X» 
(W.OOO 


Kilocnuna 

per 
■quara 

milli- 
met*r 
70  3 
56  2 


_  _  2*>  P<''  wni. 

■turn  reduction  ol  arw. . .  M  iKt  cvnt. 

imiMct  Tv9t.—  (c)  When  iuiimet  testing 
nachliies  of  the  pendulum  l.vp4>  are  avnll- 
aUc^  tests  shall  be  carried  out  if  required 
to  datennliie  the  weUe  Impact  work  of 
rupture  In  foot-peonds  (or  Mogram- 
metiTdi.  Results  markedly  lower  than 
tbe  average  for  this  type  of  material  will 
be  Bulflcient  cause  for  tnrtber  lavestln^ 
tlou  (or  reheat  treatment)  ot  the  awtto- 
rial. 

Ilfunll  lhiid>i'»i>  Tent.-  (d)  Till'  Mrl- 
nell  bardni'^v  ii  si  shall  be  made  after  the 
tensile  ie>t       iM-en  met.  llw  prDcsdora 

sliall  br  as  follmvs  : 

il»  KorplnRs  with  n  Pr<>Kii)i:atli>ti  for 
Tensile  Test  Si>eclmcu8:  A  Uurdti<ws  test 
shall  be  made  on  the  ])rolon>?  an<l  on  the 
ojiiMislte  end  of  tbe  forjrliiK.  Tbe  hard- 
lie>.>i  values  •ibtaineil  must  auri-e  uirliln  .t 
p«'r  ivnt.  Hardnesa  valuer  of  other  fors- 
iBRR  in  the  saoM  lot  must  atpree  with  the 
averafs  at  Out  two  test  valuta  within  3 
per  oeol. 

(2)  Forgliiis  or  Stampings  without 

Prolonpitlons :  Hardness  tettta  ahall  be 
made  on  the  forcings  or  atampinpi  select- 
ed for  the  tensile  tewt  nud  must  Bpree 

uitliiii  .'t  |..  r  r-ent.  Tbe  hardness  values 
of  "til.  r  r.ir.'liiKs  or  "fitftiplnts  in  Ibe  same 
lot   lun^t  •  .'iveraue  of  the 

valuer  v.,  oliljiltn  il  «  illilti  ."I  per  i-ciit. 

i'.'ti  l'ori:in;;s  or  .'^lniri|iiii;;'<  fioiri  vvblcb 
a  Tensile  T'-r  .'<J««  C.iri  .Vol  Il<-  Pro 

eureil  :  \  hardness  lest  sbiil.  In-  lua.].'  i  n 
the  for(fi'<l  luir  representliii.'  (In-  fiirjrincs 
or  Hiiiiiipliiini.  The  hnrdnej>-  valu<>s  of  lUc 
torgluKH  or  HtnmpiiiKx  in  the  lot  must 
agree  with  that  obtained  on  the  bar  witb- 
la  3  per  cent 

SKirrriox  or  T»iT  SranuBxs.  — A. 
"/..'M  nr  f!loinpliiff»  TFelffhimt  9  |V>»a»f» 
(.^.7  /.f/.  I  nr  Orrr.—  (n)  If  desin^d.  each 
pie.-.'  iniiy  he  re^iuireil  to  have  a  prologa- 
tlon  for  the  leiwile  test.  Two  per  «-ent  of 
the  fonclng*  or  atnmplnjtN  in  each  lot  shall 


be  subjected  to  tbe  tcusii<'  ii  -r.  unless  a 
tensile  test  Ik  .siwclUi'd  for  each  forging 
or  stamping. 

Fnriiiiit)»  or  .Stnmptngt  WcigKinff  Lc»» 
Ihiin  G  J'uiindu  1,1.7  Ay.  i  (tnd  of  tiuitablf 
Sitlidii  fur  tict  uriittl  a  Tt  iixil''  Tvxt  Hpvri- 
ini  II  \  li  \  T^vo  jter  cent  of  the  forgintrs 
or  siampiu^M  shall  be  taken  for  tbe  tcubilc 
ti-st. 

(C)  t'orglugs  ur  atatnitiugif  from  which 
no  tensile  test  spedmeu  van  b%  aecwted 
Aall  be  represented  by  a  bar  targei  from 
the  same  material  and  to  the  rutins  sec- 
tion of  tbe  Ibrgtugs  or  ataa^placs  In  tbe 
lot  Tbe  bar  must  be  hent  treated  nlth 
the  lot  which  It  mneaeota. 

{(1)  At  least  one  tensile  test  slbaU  be 
made  for  each  lot  of  00  fbigliigi  or  stamp- 

lUKM. 

U  )  A  li:irilni's>  test  may  be  reQUirtHl  un 
each  tinaUi);  oi  stamping  offered.  At 
least  lio  per  cent  of  the  piis'ca  Id  each  lot 
shall  be  tested  for  hardness. 

(/>  All  the  fi>r(;lnpi  or  stampings  in  a 
lot  inhall  be  b<Mt  treated  at  the  aame  time, 
and  If  possibiB  shall  be  from  tbe  same 
hest  of  sted. 

TnuEXBtuma  Ann  Tquhukcbm-T.  Hw 
forgtngs  and  stampings  tfialt  eoofbrm  to 
tbe  dimensions  on  the  drawings  within 
0ie  tolerances  sis'«-itled.  .Surfaces  which 
Sl«  to  t>u  machluoi  shall  admit  of  UiUsh- 
InK  111  the  nspiirtMl  dimensions  without 
leaving  trace  of  tbe  orlKlnal  surface. 

I'MKINi..    .■^IIIl'l'INt;,    ASn    I>KIIVKIO  s 

Smuli  forifincs  or  stampings  shall  bo 
iMixed  l'<ir  shlpiniMil  :  the  >;r<iss  vxel>:bt  of 
Individual  boxi's  must  not  >-\ceeil  ll'il 
jMiuiids  (1(N)  kti.i.  Kach  kind  and  lot  of 
forging!^  or  stampings  shall  be  kept  sep- 
arata as  ~ 


JS39— SpeeffScsfion*  for  Heal-Trmted  AUmf 
Stetl  Forgings  and  Stampings 
(120,000  I'uundK  |HT  .sijuiin'  IikIi 
TruMIe  Strcnsth.  f 
(jEJfEkAL.— 1.  Tile  u'eni'riil  spei-ilirnr h .ns. 
1(51,  sljall  form,  aci-onllnj;  lo  tbelr  a|i 
plicablllty,  n  part  of  liiese  spti-lflcatluns. 

Materiai..-  2.  Tbe  slc-ei  from  which 
these  furgiagH  or  stampings  are  made 
Mbell  nmfonn  to  1.  A.  &  B.  specMoatlon 
384 

liaxurArruBB.— 8.  JTssI  IVasfMMiii.— 
(e)  Ftorirlngs  or  stamplags  sboold  be  aii- 

iieale<l  before  tieat  treatment. 

(b)  ForKincs  or  stsmptngs  which  fMI 

to  meet  the  physical  tests  may,  at  the  op- 
tion of  the  imrcbaser,  l)e  reheat  treate<l. 

W'oiiKSt ANsilte  AMI  Finish,  —4.  (ol 
The  forrinu's  ami  stdnppiiijj;-'  must  be  uni- 
form in  ((iiallty,  free  from  pipes,  laps. 
<  rncks.  twisis.  anil  seams,  and  must  have 

a  worknianllki'  Ilni4i. 

I6»  .\  i.r  si.iinidnj;  may  ts-  r<^ 

ject(sl  ar  !ir;.v  lino'  Ii>-caus4'  of  injuriinis  de- 
fects or  faults  which  are  revealed  by  man 
ufaeturlng  oiierations,  iiotwithstandliiu 
that  It  bas  previously  pawte^l  iii.s|H'<  ilon. 
Kuril  rejected  forglnga  or  stumpinKs  shall 
be  rrtumrd  to  the  namifacturer  at  his 
expense.  This  riause  aball  not  api>ly  tu 
nialerlnts  fabricated  after  export. 

PlIYHIOAI.    I'ROmCTIEH    AND  TBSTS. — 5. 

I  'I  I  The  heat-treated  forKiuKs  or  stamp- 
ini;s  shall  baye  the  tollowlntr  physlral 

proper  I  lea: 

TeittUe  reaf.— (») 

KikWTBSH 


Misimttm  IfnaOe  atiMtsUi  

Miaiinufn  >'irlii  pnant. .... 
Minimum  rlonKniinn  in  2  in>'lir'< 
or  pr<>|>urtK>niil  aiHK  fengtb.. 
MiBdmitBi  icductiiNioiavM,..,. 


•nuue 

inch 

t2«.onn  Mil 

ti:-.in«>      nr,  8 


IS  pet  «nt. 
fiO|Mr  crot. 

Impact  Tf»t.-~(e\  When  Impact-tent!  ne 

mnehliu-s  of  the  [»endulnm  fyisi  are  avail- 
able, te'-ts  sliall  be  carriisl  out  If  required 
to  delermlue  tbe  speciflo  Impact  work  of 
rupture  la  f^pouods   (or  Idlogmm- 


meters).  Itcsults  markedly  lower  than 
the  average  for  this  typo  of  material  will 
be  .-ulticleiil  raiise  for  furllier  invi-stiga- 
tion  (iir  ri'hi'at  treatui'  iii  /  of  the  mate- 
rial. 

ItriHLil  ll<ird,\r,.  rt„l.  Id  I  Tlie  Bri- 
nell  hanln-  s:^  •(  --t  -ha  1  be  made  after  tbe 
tensile  tebt  lias  iict  n  im  t,  Tlie  prcK-edure 
shall  be  us  follows  : 

{1)  Forgiiiga  with  a  I'rolougation  for 
SensUe  Xeet  Specimens:  A  hardness  test 
shall  be  made  on  tbe  prolong  and  on  the 
oppoaite  end  of  the  fusing.  Tbe  hardness 
values  obtained  must  agree  within  8  per 
eent.  Uardneaa  Talues  of  other  forglnia 
in  tbe  same  lot  mtiat  agree  with  the  aver- 
u^e  of  llie  two  test  values  witliin  i-er 
cent. 

ili  >  Fort'inirs  or  S!am|ilu:;-  wlili^'Ut 
Prolongation  ;  ll.irdness  ie>i>  sti:ill  I« 
m.-ide  III)  (111'  t' ir>;Ui„'s  or  staniiilusrs  scin't- 
ed  for  llie  ti'usiic  tesi  and  must  acree 
wirliin  'A  per  cent.  Tlie  Inirdncss  valllej*  of 
other  fiii);inj;s  or  stampini;s  in  the  same 
lot  must  agree  with  the  average  of  the 
valueti  NO  obtained  within  '.i  irt  cent. 

(3)  ForgUigs  or  Stamplugis  from 
a  Tensile  Test  Specimen  Can  Not  Be  Pro- 
cured: A  hnidnesn  test  Aall  be  made  en 
the  forged  bar  representing  the  forgbig* 
or  .stampings.  The  hardness  Talues  of  the 
forgingti  or  stam|dngs  In  tbe  lot  must 
agree  with  that  obtained  on  ttw  bar  with- 
in ;t  per  cent 

Ski.ection  ok  Tks:  Sej.i  i.\ii;n,-  'I 
Forijhiijn  or  Stumiiiiiiyi  W  i  iohing  6  found* 
i.(,7  /.f/.i  ''I  (n<r.  MM  IC  desired.  e«eb 
piei-e  may  lie  r(  i|iilre<l  to  linve  n  proSonmi- 
tioii  for  the  tensile  lest.  T«o  pi'r  ti-lH  >'f 
the  forgings  or  slampiuns  In  eat-li  lot  shall 
hi-  subjei-'tcd  to  the  tensile  test,  unless  a 
teiiHlle  teat  iti  tipecUied  for  each  forgiug 


Forgfmft  or  Sf  omplaffe  ITe^ing  £eis 
than  «  i>Mm«s  (AT  Jv.)  md  of  SslMMe 
seeikm  for  Sceurlwf  •  TeiMlfo  Test  Bittoi- 
mrn—ib)  Tmo  per  eent  of  tbe  ' 
ur  stamplagn  shall  be  tnben  ftor  tbe  i 
test. 

(c>  FcirKlngs  or  stampings  from  whieh 
no  tensile  test  siMS'imen  lan  be  si-t-ured. 
sliall  ri  |ii  i  -^.-'iFi-il  !iy  a  bar  foraed  fmlD 
the  same  matei  lnl  ami  lo  the  rulins  s»v 
tlon  of  the  fiir;;ia;:s  ..r  stamiiili).'^  In  tt.f 
lot.  The  ttar  must  Ih>  beat  tr»-ateti  witb 
the  lot  whii  ti  It  represents. 

((/)  At  least  one  tensile  teat  shall  be 
made  for  each  lot  e<  80  fsiglnsi  or  staaP' 
lugs. 

(€)  A  bnidnesH  ttat  may  be  lequlnd 
on  eaeih  ftorglng  or  stamidng  ofliered.  At 
least  36  per  eent  of  tbe  pleesa  In  each  lot 
Shall  be  tested  for  hardness. 

(f)  All  the  forcings  or  Rtampincs  la  » 
lot  shall  be  heat  treated  at  the  same  tinn', 
and  If  possible  shall  be  from  the  >*in« 
lii'jit  of  st«'el. 

TlIMKVSIONS    ANf)    Toi.F.HANrKf^  -  7  Tb' 

fiir^ln^rs  and  stampings  •^hnll  ixinfiinu  ;  > 
Ibe  dimensions  on  (be  drawiiiirs  within 
tiie  Kilerami-s  Kp<>cifle«l.  .Surfares  uhi<h 
are  to  be  macbini-d  shall  adroit  of  tiulsh- 
linr  to  tbe  required  dimensions  without 
lenvliu:  I  race  of  the  original  surface. 

PAotMO.  Snimiio,  AXD  Dkuwt.— & 
Small  forgings  or  stampings  sbsll  he 
boxed  for  shipment:  tbe  gross  wetgfat  of 
Indlvldnal  boxes  must  not  exceed  230 
iH>nnds  (ino  kg.).  Bs#b  kind  and  lot  ef 
forgincs  or  staniplnn*  shall  be  kept  stf- 
arate  as  inspected. 


Sheet  Meml  Workers"  TooK  and  Mirhin<« 

I>r»iirii>ri<iim  nnil  illie-tniliiTis  of  tln'inlifc'' 

!*h"l    hII,",.^!     lilt  till    Wtirkl-rii'    Ir.nlli    iiml  ' 

H-  llH-y  njn'ly  t"»  IIh*  ihn",!!*  of  '):.•  nit'ii'-^ 
tiiri'r«  of  Utlil  initiil  p.irm  of  ulriiLiU'^  »^ 
thi'li  in  I'alJiL.i:  1>'.  A  of  llii-  Pi-.k,  Sl.-m-  » 
Wlli-ox  Co,.  Soiithlnk'tnn.  Conn. 

It  euaiAlus  270  !■  attractivrly  's>»m 

SMi  ladeied.  and  has  mete  thaa  SOO  UlsMtt- 
tloa*  and  msrii  Talnable  data. 
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Flymg  f  Lvndonl,  D«tnil»w  13,  1917 

Traffic  in  llir  f  '.k./v.  Hv  I  liiiiJc  H.  Fariin  r  As  n  pus- 
s«?ng('r  vehicl<'  the  airplaiif,  ami  li»r  (hul  inHticr,  ttif  aii"slii])  is 
a  perl'tH-tly  (lelcii«i)»lc  |>n)i>o»ilioii.  No  doubt  cuii  vxist  in 
any  hut  thp  mon>  wi'ptiral  iniii«ls  llml  where  spwjl  is  a  •')««• 
ijuu  min  the  air  fonius  the  solution  of  nil  the  fretful  delavs  and 
OOOgMtiMU  of  land  travi'l  and  of  the  lost)  of  liiiii*  inherent  to 
■Ml  <ftjmni  The  di'velo|>nient  of  a  routine  iierx'iee  of  air- 
r'fUlfllj  flViD  though  the  fares  ehsmd  would  Im-  in  «zecM  of 
the  lin(Hd«M  trnin  fare  ol  nonnal  t&M,  must  leu«l  to  •  rannil- 
oratiTe  !iourro  of  trafKe  for  the  reniion  that  then  aw  many 
to  whom  the  tweaty-l'onr  hours  ol  the  day  are  aU  too  abort. 

W«  need  not,  howev«r,  labor  the  point  of  pBwmgir  traffic 
bgr  air.  The  proposition  which  we  nave  act  ovt  to  atndy  it 
not  13m  of  human  but  of  material  eax«oaL  Han  the  fntnre 
is  neither  ao  promiKing  nor  em  easy  to  forwast. 

The  wliole  matter,  in  lact,  turns  upon  the  ijiifsiinn  ol 
whether  conimen-e  involves  any  elass  of  l'<m>iIh  Iintlic  wliich 
laii  1»-  •'onvfvi'd.  let  UK  ■.in.  iiii'n-  ■-lln  iriil l>  li>  l!i<  tj'  w  sv^teni 
of  transport  than  by  tlie  i'\;shii^'  railw;i\  ami  st(anirhi|i 
systeniB.  The  limiting  eondition  i>  ilic  la<i  iliat  mil',  ci  rtain 
elasseii  of  merrhantlise  hy  reason  ol  I  heir  Uulk  or  weijijht,  the 
latter  factor  heinp  llu'  deierniiniuf;  one.  lend  theins<'lve»  to 
couveyaneo  by  air.  <•{  lij^hter  than  air  umehines,  the 
type  of  Zeppelin  should  allow  Uiseflll  load--— i.  e.  earjrocs — 
up  to  five  tons  beitiff  borne.  The  nni.\iniinn  avernffe  Hj)eed 
attained  by  the  XejipelinH  is  alwiut  lit)  tniles  per  hour.  Thi.s 
is  fast  travel  <-nni  pared  with  what  the  gouds  train  muintnins 
iu«  its  avera^^t  speid.  and  with  the  speed  of  the  men'hant  »hip. 
But  at  what  cwst  is  the  rnnsienee  of  the  poods  to  pay  for  this 
speed?  An  initial  capital  rstiueiit  of  fully  a  ipiarter  of  a 
millioo  aterling  roust  Ij«  made  i.'ooil  from  the  freight  charges. 
Then  there  are  the  running  ex|>en.seM  due  to  the  liiel  and  oil 
oonmunptioo.  To  transport  the  live  tons  of  goods  over  1,000 
niioa  In  ItVt  boon  no  less  than  1,300  nHooa  of  gasoline  will 
be  eonaamed.  Now  what,  on  the  otlwr  uad,  ham  the  nilwur 
eomponia  to  offDrT  If  ipeed  be  no  objeet,  thno  la  the  gooa 
train,  h«A  ainee  aerial  loeenotian  tamm  ita  oppeol  on  the 
gioonda  of  apeed,  we  mnat  torn  to  the  eaaa  of  the  peaaenger 
train  in  which  five  tons  of  panrels  could  be  carried  at  almost 
the  same  speed  an<l  certainly  far  more  cheaply  than  hy  the 
Zeppelin.  The  fn-iffht  cost  i.s  niueh  lower  than  the  niinitnuni 
rale  at  which  I  he  uirHhip  could  conipele  upon  a  j)roHt  making 
havi>,  evi-ii  suiipi'siiij,'  tln'  i  tlii  ieney  of  the  gaitoline  engine  to 
be  fni>riiiiMi-~lv  iniTcjLsi'd  in  the  futun-.  Marine  tn»nsp<»rt  is 
hi'avily  al  a  disadvantatre  as  n'i.-ards  S|i<'fd,  Init  atriUii>t  this 
there  is  the  lact  ihul  it  nui)lies  u  lost  per  Ion  mile  e\eii  lower 
than  that  for  railway  goods  trallic. 

The  case  for  the  large  ain>h>»*'  is  inor<>  hopeful,  though 
Hcareely  promising  enough  to  njake  one  sanguine  as  to  its 
utility  in  the  immetliate  future.  The  best  load  carrj-ing  per- 
foruinncc  to  date  is  probably  about  °J>  j  ioum.  A  speed  of 
80  miles  per  hour  may  be  aamned  iWible  with  an  engine 
power  of  600  h.p.  The  capital  cost  of  two  such  airplanes 
equivalent  in  carrying  power  to  one  Zeppelin  would  be 
but  a  fraction  of  the  cost  of  one  teige  airuhip.  A  saving 
wotdd  also  be  effected  in  aerodrome  aeeommodadoo,  not  to 
mention  the  gain  in  utility  for  the  eonyeyanee  of  anal) 
peickagea  pnaonted  by  two  nirplanea  aa  individnal  units  oon- 
tnisted  with  the  single  Zeppelin. 

liii)  i  vi'ii  lliiiuu'll  liif  air|ii.{iu-  i>  brilcr  than  the  airship  on 
(he  s<  oic  ot  clH  apin  h.s  ut  |iii"lm  Uon  per  unit  volume  of 
trathe  I  he  freit;hl  eharjje  per  Ion  mile  must  slill  }><■  hi'.rlier  than 
the  pD'vailintr  panels  rule  on  the  rnilwa\s,  Tlie  gaiti  in 
gpe4-d,  es[iiiia  II  \  ulnii  oiu'  ciin.-iiilers  the  tune  spent  in  ei)lle<-l 
injr  and  d:--lri!iiiiiiii;  ^o<mI3  in  laru'c  tMwns  nol  iiiarki'd; 
i-i-iia;i.l\  H  IS  not  dei'iMve  eiioiii,'li  to  .  i.Mit>i  ii-..i|i'  tiT  iIm' 
nddilHinal  <-iis(  of  transit,  tior  to  juslilv  traders  in  aliaiuioninfc 
the  otablisheil  institution  ol  the  railHays.  NUr  is  the  periua 
ueiil  way  ol'  the  air  likely  to  compete  lor  many  a  loiij;  yi'ar 
with  the  mercantile  marine.  unb">*.s  it  be  thai  ititernatloinil 
finance  lH>come  so  accelerated  and  iutcnsilicd  after  the  war 
as  to  demand  the  transference  of  specie  from  country  to 
eonntry  in  the  minimum  of  time. 

Thia  )aat  is,  however,  a  special  type  of  trafflKi  It  is,  in 
fact,  in  ifce  odministrative  work  of  nu»dem  bunncss  rather 
tiban  in  the  nonnal  demands  of  material  transport  that  one 


is  tempted  to  foiecaat  n  IncntiTv  field  for  the  uae  of  aircraft 
In  commerce  as  in  national  government,  there  arise  many 
etaaacs  of  communication,  the  rapid  transference  of  which 
from  one  oflBce  or  one  euuntr\  to  another  implies  extended 
business.  Among  men  se|iaraled  by  hun<lre<ls  of  miles  there 
are  often  multilarions  papei-s  to  be  siL'iied  ainl  n|ioits  to 
be  read  witli  the  least  possible  delay,  and  Ulli  rs  «li:i-li  it  is 
mil  convenieni  to  ;taii>ini'  li\  telegrajih  even  when  coded.  It 
in  for  sueh  ui-genl  corn-spondeiiee  tis  this,  .smaller  in  \ohinic 
than  the  usual  post  bag  tor  which  railway  transit  is  the 
cheap4'r  system,  that  an  aerial  mail  service  luiglit  well  be 
nistrN'.td.  a  Staii'  irilerpri.se  tlu'  xSieMie  roiild  lie  orjjan- 

izcd  to  ui'.  e  Niicli  a  ^rr  vii'e  as  t  r-ei|Uetil,  and  deeided!\  taster,  tbuu 
that  aflordi'ii  liy  tin'  e-\:.-lin;:  mail  train-,.  l,ar.;e  linns  niiglil, 
indeed,  under  conditions  when-  their  business  c-ovcnnl  many 
parts  id'  the  eountr\,  combine  a  jirivale  mail  .service  of  their 
own  with  n:(  ;iris  tor  rapidly  conveying  members  of  their  staff 
Itoin  >ii,  p  i'  nt  busine:->s  to  another.  An  aerial  post  between 
Knglaiiii  and  I  he  Continent,  and  eventually  between  London 
and  New  York,  woidd  be  ou  enterjirise  of  inealeidable  value, 
OS  in  evident  when  one  n>ali/<'s  that  the  live  days'  voyage  aerOM 
the  Atlantic  could  by  air  be  made  in  two  day:«  or  less.  Such 
a  perfonnance  as  the  latter  is  already  under  consideration  M 
•  pnetical  poasibiKty. 


rUght  (LsodcM).  Dee.  «,  1917 

Thfi  Damjer  uj  Ovi  r  S((iih!iiril':iiii:.ii  (  Kdit'irial  i .  W-  are 
j;lttd  to  hear  that  ihe  Air  lioaril  has  addr<->-e.l  a  r. inmiuiiica- 
tipin  111  th<'  .\ircraft  PrtMlnrlini-.  Itoaid  ut  tlie  rmied  Stales 
on  the  subject  of  (he  ilniiirer  an-nii:  nut  nt  -e. er---l ai.iiardization 
of  ;i!riralr.  a  siiliii-it  t.i  ulin  li  atle-iljnn  lia>  Ireiinently  licen 
directed  i:i  these  pa>:es.  As  lo  llic  iis*-fiiliies>  ol  >laniiariliZ4»- 
tion  within  limits  there  i-an  be  no  two  opinions,  Irii  :l  is  .juite 
jHissible  for  the  keennes.^  for  output  t«i  work  to  our  L'reat  dis- 
a<lvanlage.  In  <-onsi  Icrini;  Ihe  problems  altcndini:  the  eon- 
struetion  of  aircraft,  we  have  to  keep  it  well  before  us  that 
the  liesign  of  today  is  lUcdy  to  be  rendered  hopelessly  obso- 
lete by  that  of  tomorrow,  and  it  is  tfius  folly  of  the  wttrst 
deaeriptioii  lo  put  all  our  eggs  into  the  one  basket.  We  are 
not  implying  that  that  is  the  policy  which  is  being  pursued 
in  America,  but  we  do  think  there  is  a  danger  tliat  our  Allies' 
enthusiasm  for  mannCaetnring  efficiency  and  huge  outputa 
might  tend  to  lead  them  a  little  aatanqr.  Eridently  tliia  view 
is  shared  to  tHM  tstaotbj  our  own  antboritiei,  and  hence  the 
warning  whieh  it  aaid  to  haw  been  given.  "So  undue  jm- 
portatwe  need  be  attached  to  the  fact  that  the  Air  Board 
has  tbougbt  it  necessary  to  give  America  what  may  really  be 
called  a  friendly  tip.  Tliere  is  certainly  no  divergence  of 
opinion  between  us  and  our  Allieo  regarding  the  nitnre  of 
war  in  the  air.  All  that  has  happened  is  that  a  little  advice, 
bom  of  our  greater  experience  of  war,  lm«  been  tendered  by 
the  one  and  accepted  by  the  other  in  the  apiiit  of  absolnto 
friendiihip. 


Tike  AenpiUmm  (Lenden),  Dec.  1917 

77ic  Ciri!  Airuil  Truu^imrl  I'mn  nn:  <  n- . — On  Pee.  Ti,  in 
reply  to  Mr.  I'einlierton  Billing;  who  asked  to  be  informed 
about  the  pnigre->  inadi  liy  iIm-  i  i\t|  Aerial  TrjiM-;>i'i  I  ("um- 
mitte<  .  Mr.  Honar  Lau,  I'linu-  Mim-irr  nl  (ireal  I'uilain  -tatiHl 
ill  llie  Ilonso  of  (■"oinmiin>  the  t'ollonii  : 

"During  Ihe  last  six  nionllis  l^oid  .Sort  hi  lilTe.  who  wa.H 
originally  ciiainnan.  Major-(icneral  Urancker.  Lord  >roiitnga 
of  Hcaiilieu,  Mr.  I'laiide  .lohnson.  and  Mr.  'lyMUi  Wil-mi  have 
left  the  Coiiimittee  in  ei>nse<|uenee  of  other  dutie-.  while  Sir 
(t.  I'erley,  Ma.ior-'tencral  Met 'ay,  and  Sir  Jfaekeuzi.-  Chalmers 
have  iM-en  added  lo  the  main  Commitlci-  ii>  re|irisi-iii  the 
l>nminion  <d'  <'ana<la,  the  Commonwealth  of  Austnilia.  and 
Il.i  ibiine  Ortiee  re>|ieetively.  Sir  K.  Moiris,  the  Prime  Min- 
ister of  Newfoundland,  is  also  joining  the  Committee.  I  n  addi- 
tion,  a  number  of  gnitlemen  with  special  knowledi:c  ot  the 
partieuter  snbjeets  of  inquiry  have  been  co-opted  on  the 
various  sub-eotDimiitteefl. 

"  It  is  proiMMwd  to  continue  the  Committee  in  existence  till 
it  has  preitented  its  report." 
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News  of   the  Fortnight 


Di'partineiit  of  .Miiiiitiuns  I*  Proposed 

On  .I;ui.  4  Senator  (ic<trfr<>  O.  CliQinberlain,  of  Oregon, 
introiliirni  111  i!ic  S(!iaic  11  liill  (S.  33111  i>i  iTcaic  a  Depart- 
ment oi  Muiiiiiuiis.  and  ou  Jan.  7,  Coiigrfssmnu  William  T. 
Boriand  of  Missouri  intioducfld  a  dnplieate  bill  in  Uie  Homa 
of  Reprejioiifativf*^. 

Discnssiiij:  iiiiiLimns  of  the  measure,  Si  i  ;ihir  George 
O.  ChanilM-rlain  of  DnU'Hj,  <'hairnian  nf  thr  Cuinmitlce  on 
Military  Affairs,  said,  "  I'lic  liill  is  iiitciidfci  to  inereas*'  ami 
azpedite  the  giipplv  of  nmuitious  of  war.  One  jfrcnt  ironblf 
with  the  war  estai)lislinu-nt  as  di8clos(>d  by  the  pi  U'linK'  in 
Wtigntion  has  been  a  laek  of  co-ordinatioii  and  the  sveitiing 
iniKMBibtlity  of  getting  rid  of  circoitoas  metliods  of  doing 
iMHinc^R.  I'litil  then  can  be  eo-ordination  and  methoilH  more 
diiect  the  United  States  irill  be  groping  in  the  dark  for  many 
■BODths  before  we  can  place  ourselves  in  proper  fighting  trim. 

"  This  measare  places  all  jurisdiction  over  munitions  of  war, 
whidi  is  deflaed  at  length  in  the  bill  and  emmof  eveiything 
in  line  penon,  known  a«  the  Seeietaiy  «f  HnnitUNi%  sabjeet 
to  the  eireetion,  of  eoafaC|.  «f  the  Pnaidant. 

"  It  eo-oidinates  all  of  toe  barpaus,  euta  red  tupe,  does  away 
nUlk  uselew  deei8ion<t  whieh  had  tended  onljr  to  hamper  direct 
action,  and  gets  to  the  heart  of  the  whole  situation.  I  believe 
if  ronfrn-s.-;  <  ;in  s«-»'  its  way  to  tlir  cnactiueut  of  this  measure, 
and  tho  proper  man  is  i>laeeil  at  the  head  of  the  department  of 
munitions,  America  will  sdhh  lie  (>eeup>ing  its  proiHT  place  at 
the  battle  front.  It  will  be  noted  that  the  measure  is  only  iu 
force  during  the  eoDtinwuMe  ci  the  war,  whieh  brings  it  into 

existenee." 

Seiiatiir  ( 'hanil>erlain  in  rc])ly  to  the  (juestions  of  a  repre- 
sentative of  AvfATinx  AMI  "  Akko.nai  TH  AI.  Hngikkkring 
etateii  in  elVe<  t  that  his  liill  is  designed  lo  comt  both  the 
purchase  and  supply  of  airplanes  and  materials,  the  Liberty 
engine  and  whatever  goes  into  their  manufacture.  As  tte 
Sonator  emphatically  put  it,  "  It  covers  everything." 

The  opioum  in  some  quarters  is  that  should  this  bill  b<HM>nie 
a  law,  the  powers  of  the  Aircraft  Board  will  be  greatlv  cnr- 
tailod,  and  that  perhaps  the  I3oard  will  be  entirely  abolished. 
It  is  nndentood  that  this  bill  will  be  strongly  pushed  in  the 
floBste  for  eoify  pmsgt. 

AAm  $504MM,000  for  Aeronantie  Bases 

Tlu  .xpetiditiire  of  .foO.OOO.OOO  for  the  construeCou  .  I" 
aeronautic  liases  in  the  United  Stales  and  its  territxiria]  poM- 
eessions  is  prii[ioseil  in  a  report  sent  to  Congruris  iiy  Secretary 
of  War  Httker.  'I'he  report  contains  an  ontlini'  which  U»e 
8eeretar\'  has  in  miud,  and  suggests  that  further  ji.iormation 
would  1)0  given  to  Congress  in  closed  hearings  of  committees 
iriiich  handle  the  jiroposed  appropriations. 

The  re]H>rt  does  not  disclosn  where  it  is  piopoaed  to  locate 
the  new  bas^^-s.  Here  in  the  allotment  SQggestM  by  Ssontsiy 
Baker  in  disposing  of  the  $50,000,000: 

$24,000,000  for  sixteen  aoRmautie  atations  in  the  Unitod 

SUte«. 

$3,5i»0,000  for  twenty  balloon  Htatioiis  in  the  United  SiMeo. 
H,4SiO,<m  for  aviation  bases  in  Uawaii. 
|M20,000  for  aviation  bases  in  FtauuBa. 
$12,000,000  for  equpment  of  these  varioos  bases. 
Secretary  Baker  said  no  decision  has  been  reached  as  to  the 
loeations. 

S.  A.  K.  to  Discuss  Motor  Boatu 

A  S|>eei»I  meetincT  of  the  Society  of  Automotive  Knpineers 
for  the  eoiLsideration  of  suhjoets  relatini;  In  motor  Imat  mat- 
ters will  be  held  in  New  York  on  fVi'lay  evi-nin}.',  Jan.  25, 
duriii:,'  the  week  of  the  ;\niiiial  Mulor  I!<iat  Slmu,  scluihilc.I 
for  .Ian.  10-2fi.  There  will  he  atlernoon  and  cveiiiii'^  sessions, 
with  a  dinner  sandwiched  in  between.  The  first  ses.sion  will 
ho  opeueil  iin  Fridnv  aftertioon,  .)an.  'J."i.  This  meetin<;  will 
he  held  at  tli.  S.  A  li.  headquarters,  li!)  West  39th  Stnet.  The 
dinner,  and  the  evening  session  will  be  held  at  the  Automobile 
dob  of  America,  247  West  54tb  Street. 

Two  Ofricrrn  Made  Military  .AviatOtS 

Lieut-Cols,  yirginus  £.  Clark  and  William  L.  Pattarson 
banre  been  reoently  rated  as  military  aviatois  in  the  Aviation 
SeetioD,  Signal  Corps  of  the  United  States  Anqr. 


Report  of  Ckiuncil  of  National  Defense 

The  annual  report  of  the  Council  of  National  Defense  coven 

its  activities  from  its  inception  to  the  close  of  the  fiscal  year 
ending  .lune  30,  1!)17.  The  permanent  organization  of  the 
Council  was  not  etTeeted  iiiitii  Marcli  '^.  ot  last  year. 

The  Complete  report  has  not  as  yd  lieeii  issued  from  the 
(lovemment  ]  office,  but  in  the  suniiiiary  prepared  for 

the  pres.s,  the  ikiIh  y  of  the  .\ireruft  Pmiluri ion  Board  which 
lias  been  sii|ier>-eiled  bv  the  Aircraft  Boanl.  is  of  special  in- 
terest to  uiuuufaclurcrs  of  airplanes  and  aeronautical  eoginea. 
The  stmunsry  foOowa: 

iiBORArr  PKODtTOnon  wubd 

"  The  work  of  the  Aiiersft  Board  resolved  itadf  into  two 

main  divisions,  equipmsnt  for  training  pnrposes  in  this  eonn- 
tr>-  and  e(|uipment  for  combat  woric  in  France.   It  was  found 

that  a  Very  satisfactory  training  plane  and  motor  had  been 
developed  by  an  .\merican  company,  which  had  l>i?en  tested 
Snd  foutui  sali-stactory  both  by  I'!nt:lan<l  und  Canada. 

"  It  was  m  the  development  of  the  pmpram  of  combat,  rc- 
eoiinaiivsaiice  and  bombing  planes  that  the  major  ditlicnlties 
were  encountered.  In  all  tliese  forms  of  machine,  the  lack  of 
previous  Amerii  an  i  \]  h  i  k  ii.  e  made  it  seem  necessHry  to  de- 
jiend  to  a  larjje  extent  on  desijrns  developed  in  the  Allic<l  coun- 
tries or  adaptations  trom  these  designs.  In  the  proihiction 
of  eugiiies  there  appeared  to  be  au  insuperable  obstacle  to  pro- 
duce foreign  engines  and  translating  mm  In  tho  msfliods  of 
American  shop  practice. 

*  It  was  this  oonaideration  that  led  to  development  of  tiie 
composite  international  design  known  as  the  '  Liberty  Kngine,' 
so  coDstnicted  and  with  its  parts  so  standardLKcd  that  it 
lends  itself  easily  to  quantity  produetion  with  Ameiiean  ahop 
methods. 

M  Among  other  features  of  the  boocd%  vnh^  eovorsd  io  liis 
report,  are  the  progressiva  devdopmsBt  of  tto  wsiwflsiiliiilm 
resoorees  of  the  coonlqr  eapable  or  being  adi4>tod  to  the  oami- 
faetore  of  airplanes  and  the  steps  taken  to  convert  them  to 

that  work,  the  general  policy  adopted  of  reljing  mainly  on 
relatively  few  highly  organized  and  manifestly  eapnhle  e^-tab- 
liahments  rather  than  8<'atterinp  criiers  for  planes  and  s.-jiarute 
parts  ariKHifj  a  large  number  of  small  shops;  this  dec  ision  lieiug 
accompanied  by  a  careful  invenl<>r\'  of  the  facilities  for  manu- 
faclure,  jiarticularly  automobile  plants:  the  steps  taken  to  re- 
lieve the  .shortage  in  .sa'.iiis  an. I  Im-n,  and  tho  re«.'oiKuii;nilau.inj 
made  as  to  forms  of  contract,  the  elimination  of  foreign  roy- 
alties and  ot)u  r  nosnl  ssshtsnw  in  dsvdoping  bnsbuss  mui 
industrial  policy. 

Airplane  Mail  Service 

The  act  making  appropriations  for  the  service  of  tho  Post 
Office  Department  for  the  flseal  year  ending  June  90, 1918,  and 
fox  other  pur))oae8  (H.  B.  7237),  was  passed  by  the  Hooss  of 
Representatives  on  Dee.  14  It  is  now  oadar  sonsideration  by 
the  Committee  on  Post  Offices  and  Post  Roads  of  the  Senate. 

.\n  item  under  the  appropriation  for  the  office  of  the  second 
assistant  postmaster  general  presides  $1,185,000  for  ioland 
trans]xirtation  by  sleumboat  or  other  pOWOr-bOdt  fOutSS  OT  bj 
uirpliiiies.    The  section  reads  : 

"Out  oi  il.i^  appropriation  the  Postma.ster  General  is 
aulhorizrii  to  i  xpenii  not  exceedinfy  $100.il(i(l  for  the  purchase, 
operation,  ami  maintenance  ol  airidanr-s  for  an  experimental 
airplane  mail  service  bctwc-eti  siicii  poiut.s  iu.  he  may  deter- 
mbne." 

(rovfriirncnt  Is  I'siti^  Motor  Plant 

A  portion  ol  I  be  niaehuiery  ami  p!;uil  of  the  Oeneral  Vehictf 
Co.  of  l.oii','  Island  City,  N".  V.,  whit  h  is  beiiif,-  utilizitl  to  turn 
out  the  (inoiue-monosoupape  airplane  engine,  was  recently 
taken  over  by  the  (Tovernnicnt  The  eoupany  makes  Uie  fol- 
lowing announcement: 

"  With  respect  to  certain  rumors  retrardiug  the  (teneral 
Vehicle  Co.,  Inc.,  it  may  be  nnthorifativelv  stated  that  while 
a  considerable  portion  of  the  Imu-^  Lsland  City  plant  will  be 
devoted  to  other  work  than  manufacture  of  electric  trucks,  th? 
General  \"ehiele  Co.,  as  well  as  its  manufactuiv  of  electric 
trucks  will  continue  utiliang  such  portiona  of  the  Juqiag.Miait 
City  plant  as  may  be  nMMSsiy  for  the  pnrpooa  of  oontiiwuig 
its  business  of  neikriy  seventeen  yeus.** 
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WHEN  THE  ClORIOVS  DAWN  OF  ViaORY  COA^S  AND  THE  TRVE 
STORJ'  OF  THE  WAR  CAN  BE  TOLD.  IT  WILL  BE  FOVND  THAT  CVRTISS 
AEROPLANES  AND  CVRIISS  AAEN  HAVE  "DONE  THEUl  BIT." 

CVRTISS  AEROPLANE  AND  MOTOR  CORPORATION,  BVFE\LO,V.S.A. 


i\  tt\     {\\  /'•^•^^Y•W^rtlV 
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ENUS 

PENCILS 


"POR  sketching, 

typographic  maps, 
drafting,  and  all  tech- 
nical uses,  military 
naval  and  civil,  there  is 
one  pencil  which  is 
famous  as  being  the 
standard  by  which  all 
pencils  are  judged. 
This  is  the  VENUS. 

VENUS  Pencils  are  perfect 
for  every  purpose.  They  are 
wonderfully  smooth,  strong 
and  durable.  More  VENUS' 
are  sold  than  any  other  draw- 
ing pencil.  Quality  counts! 
Specify  VENUS  and  look  for 
the  distinctive  VENUS  finish. 


I J  black  degrees  from  6B 
softest  to       hardest  and 
hard  and  medium  copying ' 
Price  IOC  each 
$r.oo  per  dozen 


1 


.Jit? 


1^ 


Pubs  out 
C/ean/y^  and 

 rjliJ]!^!^  Easily 

Will  not  soil  or  streak,  n  sizes. 

From  100TOBOK.T04TO BOX  Box PHKt>?.oo  ; 


FREE! 


This  trial  box  with  five  VENUS 
Drawing  Perclla,  and  VKNUS 
F.rnsei  sent  FREE.  Please  enclose 
6  cents  for  fvaclcing  and  postafte. 
Write  tor  it. 

American  Lead  Pencil  Co. 

241  Fifth  Avenue,  New  York 

ant)  Clapton,  I.omion,  England 


OUR  FORCINCS  HAVf  BEEN  TEnU  IN  BATTlf 


V^^most  complete 
equipment  in 
America  for  tlie  manu- 
facture of  parts  for 
J  N  4  types  of  air- 
planes. 

For  three  years  we  have 
made  parts  for  the  larg- 
est airplane  tmilders  on 
the  Western  Continent 

»'OK«INCi 
MACIIIMNO 
roLLMIIINU 
NICKI.INO 

firn'f  HO  vour  hXvr  pHntf 
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Usco 
Number  72 

the  standard 
Kite  Balloon  Fabric 

OF  America 


A  TWO-PLY  BIASED  FABRIC. 
COATED  BETWEEN  PLIES 
WITH  A  LIGHT,  TOUGH 
LAYER  OF  PURE  PARA  RUB- 
BER. 

THIS  FABRIC  HAS  BEEN  DE- 
VELOPED FROM  YEARS  OF 
LABORATORY  EXPERIENCE. 
AND  POSSESSES  EVERY  FEA- 
TURE AND  QUALIFICATION 
NECESSARY  TO  A  WELL-BAL- 
ANCED PRODUCT.  VIZ.: 

Strong 
Gas-Tight 
Neutral,  Invisible  Color 
Withstands  All  Weather 

Conditions 
and  Ages  Well 


MADE  BY  THE 
WORLD'S  URGEST  RUBBER  COMPANY 

United  States  Rubber  Company 

new  YORK 


Special  Aeroplane  Strut 
Lathe 


Built  heavy 
and  rigid  to 
eliminate 
vibration 


Ctitii  Dnioother 
and  worko 
^lo^er  to 
finiiili  (tize 


Maltison  iVo.  216  Heavy  Type  Copying  iMihe 


Tlii»  iimchlno  1b  In  ancrvraful  operation  In  miiim-  of  tli« 
larK*'t<i  ui'mpliitM'  rii<  ti>ri>-H  lii  ilii'  i-ouniry.  uii  liit<-r|ilttiic  and 
Ijiuillaii  (iciir  SlrtiO'. 

It  Ik  <lrKi|cn<'<)  I'xiM'i  lally  in  niccl  iIil-  t'taclloji  nrvAn  ot  nlrut 
wori.  niid  la  a  Krviil  liii|iruvi>iui-iil  nvrr  lli<-  nnlliuirr  Copying 
IjiIIk-.  IhiIIi  um  In  q  inllly  and  qiinnllty  of  output. 
Wiili-  iin  toiliiy.    lii't  poKK'd  oil  the  luiiuilMllllrH  of  IbU  Dvw 

iuu<'lilri4-. 

C.  Mattison  Machine  Works 

863  Fifth  Street      Beloit,  Wisconsin,  U.S.A. 


nBUU.'Mu<uiMMmitmiaciui:  I  i.i't::iiiiii.ii:iiimininmMi 


CHKISTENSEN  gELF  ^TARTER 

A  PROVEN  SUCCESS  IN 
AVIATION  SERVICE 


Starts  the  motor  instantly  regardless 
of  u-eather  conditions 

Eliminates  danyeroits  hand-cranking 
and  other  starting  troubles 

The  Christensen  Engineering  Co. 

861  Firiit  Nntiunal  Bank       Milwaukee,  Wi8. 
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Model  T.  T..  90  h.  p.  Training  Tractor 


WITTEMANN-LEWIS  AIRCRAFT  COMPANY 

Lincoln  Hi^hwax  NewarK,  N.  J. 

Near  Paualc  livar  TsUphon*  HarKat  90M 


WALDEN-HINNERS  COMPANY 

BUILDERS  OF  AIRCRAFT 


MILITARY  AIRPLANES 
SEAPLANES 
FLYING  BOATS 


OFFICE   AND  FACTORY 

EDGEWATER,  N.  J. 
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Tmomas-'Mops'e  AiPcpArr  Copporation 


ITHACA,  N.V.  U.ff.A. 


Contractors  to  U.  S.  Gooernment 


84 


Aeroplane  Company 


Jamaica  Plain 


Boston 


1    "  I 


_J 


I 


Lanzius 
Variable 
Speed 
Aeroplane 

Executive  Offices  608-609-610  Singer 
Building,  149  Broadway,  New  York  City. 
Telephones  6710-6711  Cortlandt. 

Lanzius  Aircraft  Company 
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AIR  PLANE  DRY  KILNS 


Wc  are  prepared  to  design,  equip,  install  and  operate  according  to  Aircraft 

Engineering:  Division  Specification  No.  20,500. 

Grand  Rapids  Vapor  Process  Kilns  (as  perfected  thru  the  erection  of 
2,000  kilns  in  high  claw  woodworking  plants). 

TlMnuDin  UimidUy  Regtdated  KUn*  (as  designed  and  developed  by  the 
Forest  Products  Laboratory  at  Madison,  Wisconsin). 

III.  Tiemann-Grand  Rapids  Combination  Kilns  (combining  the  Scientific 
points  of  the  'l  iemann  kiln  with  rhe  practical  experience  of  the 
Grand  Rapids  Veneer  Works,  subject  to  operation  by  either 
method).   


I. 


II. 


We  have  designed  or  equipped  kilns  for 

STANDAJID  AMMO  CORFOKATIO>, 
THOMAS-MORSE  AIRrRAIT  rORPORATION. 
DArrON-WRIUUT  A1RFI-*NK  COMPAJTV, 
nSUKK  BOOT  COBf  OKATION, 
AMMUCAM  ntOPMLLMM  *  MXQ.  OOKFAJnC, 


Our  Mill  liMtrwMHt*  art  Mi 

Un  ndilltUm  to  Uft 


THK  BCRGKSS  COMPACT, 
WUOBT-MAKTUI  OOMFAKK. 

lumri.  Kumv  ooHTAas; 

CAUTMOIIA  ATUIM  


a  sptci^ty  of  kitn  dttign 


GRAND  RAPIDS  VENEER  WORKS 

Grand  Rniilds,  Michigiui  Seattle,  WaahbigtOD 


THE  ROGERS  CONSTRUCTION  COMPANY'S  STAMP 

UPON  ANY  AIRCRAFl'  PART  IS  A  POSITIVE  GUAR- 
ANTEE OF  THE  BEST  OBTAINABLE  MATERIAL  AND 
OF  WORKMANSHIP  THOROUGHLY  WORTHY  IN  ITS 
EVERY  DETAIL. 


ROGERS  CONSTRUCTION  COMPANY 

AIRCRAFT  PARTS 
GLOUCESTER  QTY,  NEW  JERSEY 
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a  counterbalanced  aviation 

crankshaft .... 

PattnUd  July  10th,  1917 

one  of  the  1  8  different 
models  we  are  now  making 
for  1  4  aviation  motor  companies  .  .  . 
reduces  vibration  and  eliminates  bearing  pressure 

W»  A«M  ihipptl  59,718  Counterbalanced  Crankahafta  to  January  7,  1918 

THE  PARK  DROP  FORGE  CO.     CLEVELAND,  OHIO 


STEEL  SPINDLE 
RIGHT  &  LLFT  THREAD^ 


THE  JORGENSEN  PATENT 

ADJUSTABLE  HAND  SCREW 

is  the  first  real  improvement  in  years  over  the  old  style  Wood 
Hand  Screw. 

Jaws  can  be  adjusted  to  any  ancle.  This  is  a  decided  advan- 
tage, as  it  saves  the  time  usually  spent  in  squaring  up  irregular  sur- 
faces. A  single  clamp  will  adjust  to  any  of  tiic  |>ositions  shown,  or 
any  modification  of  them.  One  jaw  can  also  be  made  to  overlap 
the  other. 

t»END  rOK  8PKCIAL  CIKCVI.AR  NO.  110 

hAMMACHER,  SCHLEMMER  &  CO. 


HAROWABB,  TUOU9  AND  HltPPl.IES 


New  York,  Since  1848 


Fourth  Avenue  &  13th  Street 
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The  Taft-Peirce  plant  is  one  of  the  oldest  and  the  most  ex-  development  of  aeronautical  engines,  light  machinery  parts  and 

teniive  "contract-shops"  in  the  United  States.    It  has  been  special  tools. 

identified  with  the  evolution  and  initial  production  of  many  The  advantage  of  such  experience  is  at  the  command  of  coo- 
mechanical  developments,  each  marking  a  new  era  in  the  sphere  cems  whose  present  production  might  be  materially  improrcd 
of  human  progress — such  as  the  sewing  machine,  the  typesetting  or  increased  by  proper  co-ordination, 
machine,  the  typewriter,  the  adding  machine,  the  motorcycle  and  ^^^^  ii^^^^fc, 

the  automobile.  ^Bv^^'^'^          C^^l^^fe  dQ  0  ''^SHi^ 

Today  it  is  the  largest  and  best  equipped  organization  of  iu  «^r-i-^>^^  jJ>N^^^^,)  Ojl  V  ^O^^JiLJJ 

cUst  in  this  country  for  work  of  the  character  necessary  in  the  1K\    ^    —    -~z    ~                --   ~  i  I 


ZOOS 


■UUiUUUUiiU^. 


iiaiiJuiuiiiiiUi-iniiiiDiium  uuiuiiii-iiiiiifininiiiiiuiJiiiiuiiDiiiiiiiii 


AIR  SERVICE  JOURNAL 

A  Weekly  News  Magazine  Devoted  to  the 
Interests  of  the  Army  and  Navy  Air  Services 

Prints  all  the  news  of  the  air  services  ;  personal  activities  of  interest  to  the  serv- 
ices ;  foreiRn  events  in  the  air ;  developments  in  the  aircraft  industry  and  notes  of 
the  flying  fields. 

Special  articles  on  military  and  naval  aeronautics  of  interest  to  officers  and 
enlisted  men  appear  in  every  issue. 

The  latest  and  best  photographs  illustrating  aerial  happenings  all  over  the  world 
are  featured. 

The  progress  and  achievements  of  the  air  services  recorded  in  brief  and  attractive 
form. 

Fiihiislied  every  Thursday  hy 

AIR  SERVICE  JOURNAL 

120  West  32d  Street  NEW  YORK,  N.  Y. 

SUBSCRIPTION  PRICE 
$3.00  a  Year;    Foreign  $4.00  Single  Copies  10  Cents 


I M '  r'nr'^iriniiniHniniuiMiUHiiBiiBui 


lunnnimiiimuiinii.i.i.n.  iii,.i..L.]iiiU 
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EDWIN  BSTIMPSON  COMPANY 

lU 


EET  METAL 


BROOKLYN.  NEW-YORK 


SHEETS 


ROLLS 


WIRE 


BRASS  6j  COPPER. 


BARS 


TUBES 


RODS 


DROP  FORCINGS 

I 


THE  WHITMAN  &  BARNES  MANUFACTURING  CO. 

ESTABLISHED  63  YEARS 

1000  WEST  120th  STREET,  CHICAGO,  ILL. 


What  Do  You  Need  For 

Aircraft  Construction  ? 

Rubber  grip  handles  for  stick  controls?  Rub- 
ber groniniets?    Innertubes?    Radiator  hose? 

We  are  manufacturing  them  in  large  quantities 
and  can  give  you  quick  deliveries. 

Would  you  like  to  test  our 

Rubber  Streamlining  for  Wires 
Rubber  F milage  Wire  Protectors 
Rubber  Shock  Absorbers 
Rubber  Vibration  Reducing  Discs 
Friction  Facing  for  Controls 
Sheets — Bands — Tubing 

or  any  other  article  that  is  made  of  rubber — or 

could  be? 

We  place  our  entire  staff  of  experts  at  your  dis- 
posal to  work  out  any  idea  you  have,  or  consider 
suggestions  whereby  you  could  introduce 
rubber  parts  into  your  aircraft  with  better 
results. 

Write  us!  Nothing  is  loo  large 
or    small    for    our  ronsiilvration 

DURAL  RUBBER  CORPORATiOM 

Flamingrton  New  Jeraey 


C.  A.  Herrmann 

DESIGN  AND  CONSTRUCTION 
Covering  All  Branches  of  Aviatioo 

Bath,  N.  Y. 


PROPELLERS 


WA  DOYLE 
TRENTON  M J 
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JfOXBORO 
QUALITY  INSTRUMENTS  FOR  AIRPLANES 


Airspeed  Indicator  or  Buoyancy  Meter 
Gasoline  Level  Indicator 

OIL  PRESflTHK  OACOK 


Indicating  Dial  Type  Thermometer 
for  circulating  oil  and  water 

AIR  PRBSSCRK  GACOK 


The  FoxboTo  line  also  includes  many  different  types  of  indicating  and  recording 
gauges  and  thermometers  designed  for  all  sorts  of  conditions  and  purposes. 

THE  FOXBORO  CO.,  Inc..   FOXBORO,  MASS.,  U.S.A. 

New  Vouk  Chicago  Pittsbubch  Philadelphia  St.  Louis 

San  Francisco  Bibmincham,  Alabama  Peacock  Bros.,  Montwsal 


ORDNANCE  ENGINEERING  CORPORATION 


NEW  YORK  OFFICE 
120  Broadway,  EquitabU  Building 


LONDON  OFFICE 
19  QuMn  Anne  CKambars,  Waatminstar,  S.  W. 


Government  Contractors  :  :  Consulting  Engineers 

Manufacturers  of  Illuminating  Shells,  Trench  Howitzers,  Hand  Grenades,  etc.,  etc. 

Naval  flind  Military  Appliances  and  Parts  designed,  developed  and  perfected 

Designers  and  Builders  of  Military  and  Naval 
AIRCRAFT 


Bakers 
A- A 

Castor  Oil 


Speciall^r  Refined 
for  the  Lubrication  of 
AERONAUTICAL  MOTORS 


■■■■■■■I 


BAKER  CASTOR  OIL  CO 

The  Oldest  and  Laigest  Manufacturers 
of  Castor  Oil  in  the  United  States 

120  BROADWAY  *  —  NEW  YORK  ^ 


Dashboard 

Altimeters 


Recording 

Barographs 

Pcclieti  erd  \s  atcb 
Aneroid  Earoir.etcrs 


Prictt  end  telfttries  en  Peqvest 


A.  HAUSTETTER 

3C8  N^edifcn  Avenue,  New  York  |City 
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Aviation  Photographic  Equipment 
The  Brock  Automatic  Camera,  Type  FV 
The  Brock  Automatic  Camera,  Type  V 
Enlarging  Machines,  Scale  Map  Printing 
Machines,  Special  Map  Drawing 

Instruments 
Field  Dark-Room  (Collapsible) 

The  oiily  Canerai  that  permit  good 
enlarfcement*  from  ncKalive*  made  at 
speeds  of  over  iOO  miles  per  bonr. 

ARTHUR  BROCK,  JR. 

Office — 511  Bullitt  Building,  131  So. 
Fourth  Street 
Factory — 533  No.  Ele\'enth  Street 

Phil.adelphia,  Pa. 

Scientific  Instruments,  Tools,  Dies,  Jigs  and 
Fixtures 

PactMT  iM^nplai  tS.MO  »qiu>re  feet  of  Boor  fimc* 
Screw  Machine  Ca^acttr  ap  to  t%  Ineliea. 


AIRPLANE 
RIMS  and  WHEELS 


Rims  furnished  punched  for 
spokes  and  valve,  ready  to  be  built 
into  wheels. 

Wheels  supplied  less  tires, — 
complete  with  all  parts.  Made  to 
our  own  design  or  from  manufac- 
turer's Blue  Prints. 

Manufactured  by  the  oldest  and 
best  known  steel  rim  and  wire 
wheel  makers  in  America. 

Careful  experienced  workmen 
and  best  grade  of  materials. 

Quotations  gladly  submitted. 
THe  MOTT  WHEEL  WORKS 

Utic»,  N.  Y. 


Dependable  "Ball  hearings 

THE   FvVPNIR.   BEAJRTNO  CO. 

CCi>*ifAI>     l*ATCMiT  kaCa**)%C.K 

NEW  BRIXAJN.  CONN. 


Elastic  Aviation  Cord 

For  Shock  Absorbers  on  Airplanes 


\Vv  urlKUiulvU  mill  liBvr  drvcloped 
I  bin  BppcLul  bi-avy  elamlr  cord  for  air- 
liUnc  Hbui'k  atiHurberH. 

Wv  arc  (be  InrKint  mauufiiclurers 
In  the  world  of  llpairy  ElaHllr  Cord 
and  uwlng  to  uur  factory  capacUy  we 
ran  make  |>niiii|it  d<-llv<-rli-B. 

SampUi  on  rtquat 

J.  W.  WOOD  ELASTIC  WEB  CO, 

FACTORY:  8TOUOHTON.  BJA88. 
4."i  Emr  I'Tii  STitKeT  N«w  Yoaa 

IMl    W.    I.tKB   .STIIKCT  CelCAOO 

.1:;  St.  I'KTEIt  STIHET  MO!«TB»*l..  CitKtOA 
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WHERE  LARGE  PRODUCTION 
CONVERGES  WITH  THE  MOST 
iUGID  STANDARDS  OF 
QUALITY  AND  EFFICIENCY 


4  Du  Pont  fadHtiM  mad  capacity  can  be  de- 

pffldftd  upon  to  keep  pace  mth  tbc  tBCWaicd 
denutmie  of  the  aarplane  industry. 

q  Dtj  Pont  technical  skill  and  experience  will 
iMure  atrict  maintenance  of  Um  quality  that  lias 
I  DU  PONT  DOPE  dM  alaiidiwd  far  atrplaiie 


Do  Pont  Chemical  Works 


E.  I.  du  ?mt  4t 
120  Broadway 


k  Caw  Owner 

New  York 


WESTMOORE 
SPLITLESS 
PROPELLER 


Patent  PeniUnii) 


Built  for  high  power  motors 
Water  proof  and  heat  proof 

QUANTITY  PRODUCTION 


AiJra$  Aircraft  DtparbttuA 

WEST  WOODWORKING  COMPANY 
308-324  N.  Ada  Street  Chicago 

CabU  adJrcss  -SH  ESCCT' 
Cabinet  nuikert>  with  over  tbirty  years'  succeMful 


Factors  of  Safety 

Tbaaa  Cout  in  Aerofilaiie  CoostroctiaB 


NON-INFLAMMABLE 


MM  M  lamisiies 


NON-INFLAMMABLE 


Chemical  Products  Compaay 

n  BnMd  street  Boaton,  U«  &  A. 


TURNBUCKLES 


•I  dM 


Highest  Quality 

to  Meet  the  Mo«t 
Exact  Requirementf 

Standard  Screw  Co.  of  Penna. 
CORRY.  PA. 

New  York  Office:  Woolwwth  Buiiduii 
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ROME 
AERONAUTICAL 
RADIATORS 

Developed  from  years  of  experience  in 
building  all  types  of  radiators. 
They  possess  every  feature  and  qualifi- 
cation  necessary   for   a   high  grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Uwd  on  the  best  American  flying  machines. 

Our  engineering  department  is  at  your 
•ervicc 

Rome-Turney  Radiator  Company 
Rome,  N.  Y.,  U.  S.  A. 


FUEL  LEVEL 
GAGES 


This  cut  shows  our 
Model  51  Gage 
which  is  standard  on 
practically  all  type 
of  military  training 
machines. 

Other  types  of  gages 
in  large  quantities 
are  "  doing  their 
bit "  as  part  of  the 
equipment  of  Eng- 
lish Government 
Warplanes. 

SPECIAL  TVPE8  DE5)IRXEn 
FOR  TOtR  EMPECIAL  XERDS. 


IP 


BOSTON  AUTO  GAGE  CO. 

8  WALTHAM  STREET,      BOSTON,  MASS. 


"Hexo"  Aero 

RADIATORS 


The  only 
core  that 
will  etand 
severe 
landing 
■hoclu. 

No  sharp 

comerB 

to  cry»- 

tallixe 

through 

vibration. 


The  only 
core  that 
can  b«  M 
b«nt 
without 
injury  to 
the  metal 
or  soldered 
joint*. 


"FieXC'-PATEKTEO 


FLEXO  MANUFACTURING  CO. 


Ult-mo  E.  Utk  OTRBET 


AJAX 
Auto  and  Aero 
Sheet  Metal  Co. 

Manufacturers 
and  designers 

of 

AERO 
RADIATORS 
INTAKE 

and 

EXHAUST  PIPES 


H.  W.  MEYER 
24S[W.'S5th  St. 
N«w  York 
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No.  XB  PLAIN  MIIXER 


Single    Pulley  Drive 

12  cbaBfO  «o  «puidlc  tammU         No.  9  Ujw  m  mpmil^ 
t  chaaaw  lo  tacit  (pindLe  >pee<l      Table  At  x  37 

KUrdonwl  macKuve  itral  (Mr*  ihioufhool  innu* 

mulEDUm  drivinf  pO¥rcr  ftt  all  •pM«M. 
W*  aba  buiU  UciivmMl  Mitlcn,  Divulin*  Hcaife. 
Vwtical  AttacbmMU  anl  Vmm. 

Wr»t  Jm  Onmlar 

THE  FOX  MACHINE  COMPANY 

I8I0  W.  Gavson  St.,  Jackaon,  Mich. 

Farmmrly  a/  Cranrf  Kapidt,  Mich. 


**DALTON  SIX*' 

In  the  Manufacture 
of  Aeroplanes  or  the 
many  smali  parts 
comprising  a  Unit 

"Dalton  Six" 

is  indispensable. 

Furnishedi  for 
English  or  Metric 
Thread  Cutting. 

One  Manufacturer 
of  fmt  instruments 
for  aeroplanes  now 
has 

(36)  "DALTON  SIXES"  Installed 

Why  Not  InveatigateT 
\    1  BULLETIN  B602C  GIVES  DETAILS 

'Dalton  Manufacturing  Corp. 

Successors  to  Dalton  Mach.  Co..  Inc. 
1911  Park  Avenue    New  York,  U.  S.  A. 


irS  MEETING  THE  AEROPLANE 
PROPELLER  PROBLEM 

■Terywbere.  tliroujhout  the  allied  nmOoDii.  the  DcOance  No.  Sll 
AeropUne  Propeller  Tunilnjt  l-«the  U  mii-tlnf  the  AeropUat 
propeller  problem.  In»tallatlon»  bjr  the  United  State*  Uorem- 
ment,  KoglaDd,  and  IradtuK  aeroplane  propeller  manufartaren. 
Rtand  to  endurae  tbU  mac-bine  aa  tne  moat  practical  tat 
economical  metbod  In  use  toda^. 

DEFIANCE  AEROPLANE  PROPELLER 
TURNING  UTHE 

la  a  bisb  productlva  machine,  atid  will  keep  pace  wlib  praaaat 
day  rsqulreinanla  alther  In  uutpui,  accuracy,  or  production  ooaL 
Kaeh  macblne  In  operation  takea  iba  placa  of  al«ht  to  tan  akillad 
workman.  With  on*  roan  operatlnf  a  number  of  macblnaa  tJia 
waca  Item  la  cut  to  little  or  no  conalderallun.  all  of  wblcD  la 
added  to  proftta.  Thia  machine  will  turn  aaroplan*  prtipaUer 
bladea  of  any  alie — to  any  abape  or  pitch — and  lea»e»  but  tha 
nnal  Anlihlng  to  ba  dona  by  hand.  It  wUl  duplleat*  atruta.  aa 
well  a«  propallara.  o(  Irrerular  abapa  to  exactnaaa. 


An  <MM(ra(ed  and  deteHptUe  etrcular  of 
thU  machine  u-iti  be  moiled  on  rcgvrtf. 

THE  DEFIANCE  MACHINE  WORKS 

DEFIANCE,  OHIO,  U.  S.  A. 
MKW  YORK  CITY  LONDON.  UtCLMIO 


Fahrig  Anti-Friction  Metal 

The  Best  Bearing  Metal  on  the  Market 
A  Necessity  for  Aeroplane  Service 


Fahrig  Metal  Quality  has  become  a  stand- 
ard for  reliability.  We  specialize  in  this 
one  tin-copf>er  alloy  which  has  superior 
anti-friction  qualities  and  great  durability 
and  is  always  uniform. 

When  you  see  a  speed  or  distance  record 
broken  by  Aeroplane,  Racing  Automobile, 
Truck  or  Tractor  Motor,  you  will  find 
that  Fahrig  Metal  Bearings  were  in  that 
motor. 

FAHRIG  METAL       Commerce  St,N.Y. 
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Designed  and  Built  to 
meet  the  exacting 
requirements  of 

Airplane  Service 

(roiiiMrilriK 

Light  Weight 
Efficiency  and 
Durability 

U  I  u  K  »  n  tt  I     unti  *«i|iKir«- 
lli>nr>mnih  T>|>i^. 


Gf^O 

[Radiators 


Our  Htiglhrvrlnv  experlcnco 
and  up-to-th«-nilnut«  mnti- 
ufacturlnv  f«vlM(te«  «ra  nl 

your  <ll!ipoaat. 


TheGAO.Mfg.Co. 


r 


IN  ACTUAL  DAILY 

PERFORMANCE 

In  every  branch  of  military  service — Engineer- 
ing Corps,  Aviation  Section,  Quartermaster 
Corps,  and  general  Patrol,  Scout,  and  Dispatch 
duty — you  will  find  the 

^fndim  Motocycle 

With  Pouierplus  Motor 

Greateat  itrenKth,  endurance,  speed,  power,  acccasibility, 
and  all-round  dependability. 

We  will  be  pleased  to  arrange  dentonstrations  of  all  Indian 
models  for  interested  military  ofTictals. 

lUiistraUd  Indian  Coitdot  and  otktr  dt- 
tcriptiM  Uttralurt  stnl  anyuktn  on  rt'^uut 

HENDEE  MANUFACTURING  COMPANY 

(l^tut  UdartycU  U^mtkfadnTirt  in  Uu  WcrU) 
i7  STATE  STREKT  SPRINGFIELD.  MASSACHUSETTS 


ULMER'S 

Waterproof  Cement 


Is  Used  Successfully 
As  a  Cement  and 
Dope  for  Airplanes 

IT  DOES  THE  WORK 

Only  one  quality 

"JUST  THE  BEST" 


The  ulmer  Leather  Co. 

p.  O.  DRAWER  42 

NORWICH      ....  CONN. 


ERIE  SPECIALTY  COMPANY 

MANUFACTURERS 
OF 

Aircraft  Metal  Parts 


in  conformity  with  the  standards 
adopted  by  the  International 
Standardization  Committee. 


ERIE  STANDARD 

Guarantees  Perfect  Workmanship 


ERIE  SPECIALTY  COMPANY 

Offices:  25  PINE  STREET,  New  York 
fictarj;  Erie,  Paui>fl*4ai«. 
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From  an  act 
nicht  pbo(o- 
gr*Lph  without 
ntouctiInK 


ftk«n  with  no 
llcht  %xcopt  tho 
Clow  ot  llorv*)- 
it«  llMir. 


Aviation  Barometers  Equipped  With 

MARVELITE 

self-luminous  Radium  compound  of  quality 

Ate  provini  to  uorful  and  to  entirely  «aii>foctory  that  do 
manufacturer  can  lonier  afTord  to  delay  inveMlcalini  ti>e  merlu 
of  thia  rcmaikable  new  material.  Correipoodence  wUcited,  •amplci 
ftimUhed  and  any  reaaonable  demonitration  gladly  made  for  maken 
of  barometer*,  compaue«,  tichts,  clocki  and  watchei. 

COLD  LIGHT  MFG.  COMPANY 

SSa  Wa.l  ISaih  street.  NKW  YORK  CITY 


CAPITAL 
INTERNAL 
GRINDER 


STAMPINGS 


JIGS 
TOOLS 
DIES 


WE  realize  in  air  or  al  sea  there  should  be  no 
foully  material.     All  machine  parts  must  be 
made  right  and  perform  their  {unctions  proftrly, 
hence  we  have  equipped  our  new  plant  to  turn  out  work 
of  the  highest  quality.    We  offer  our  facilities  to  you 
and  trust  we  may  be  of  service. 

Will  you  give  us  a  trial  f 

Lansing  Stamping  &  Tool  Co. 

Lansing.  Michigan 


LEYGRAND&CO. 

120  Broadway,  New  York 

MILL  agents 

Aluminum  Sheets 

Screw  Stock,  Rod  and  Wire 


"THE  TANDEM  BIPLANE" 


INHERENT  LONGI- 
TUDINAL STABILin 


RidHrdson  Aeroplane  CorporatioD,  Inc 


New  OrleaiUi  La. 


METAL  HOSE 

For  every  Airplane  Requirement 


IVrite  jor  sptcificationa  and  prices 

PENNSYLVANU  FLEXIBLE  METALLIC 
TUBING  COMPANY 

Broad  and  Raca  SU.,  Philadalphia 
Now  Yorh         Boaton  Ch>ca«a  Datroit 


VENEERED  PANELS 


•FOR- 


AIRPLANE  and  HYDROPLANE 
CON  STR  UCTION 

Sanrf  for  Samplta  Chemically  TrmaUd  Which  tnenctt 

WATERPROOFNESS 
NEW  JERSEY  VENEER  CO.,  Patersoi,  N.  J. 

Talaphooa,  MM  Pataraon 


-  -J' 


y  Google 
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PASCO 

Wire  Wheels  For 
AIRPLANES 

USED  ON  THU  UE8T 

ORDERS    NOW    BEING    TAKEN  FOR 
PROMPT  DELIVERIES 
WRITE  FOR  PRICES 

National   Wire   Wheel   Worka,  Inc. 

Geneva,  New  York 


PONTOONS 


and 


FLYING  BOAT  HULLS 

Built  from  your  designs 
or  from  ours 

Palmer-Simpson  Corp. 

Saranac  Lake,  N.  Y. 


Wood  Working 
Machinery 


ADAPTED  FOB 


Aeroplane  Builders 

Diatrlbuton  oil 


vThe 
i 

J  MACHINERY  MERCHANTS 

"*  Incorixnalrd 

.  50  Church  Street     New  York 


DON'T  SCRAP  ALUMINUM  PARTS 

Save  th«m  with 

SO-LUMINUM 

new  great  "3  in  1"  bra/ing, 
welding  and  soldering  coin- 
pound,  stronger  than  aluminum 
or  its  alloys.  A  perfect  substi- 
tute for  acetylene  welding  in 
one-quarter  time  and  cost.  Use 
gasoline  torch  or  gas  blower. 
No  flux.  Booklet  on  request. 
Sample  bar.  11.00.  C»ed  by  ih<- 
Colted  State*  Army  and  Nary,  nutu 
aod  aero,  (•omimnlpn.  and  Indur-icil 
bj    the  British   MunltlorK  Ilrinril. 

tl-LIHIIII  MFt  A  ERG.  CO..  lie 

1MB  IS.  WM  irtatwir     Riw  Tin  eitr 


The 

Perfect 

Starter 


Tmstad  and 

approved  by 
U.  S.  and  Fortign 


Two 
Models 
For  Eni^e* 
up  to  150  H.  P. 
and  250  R  P. 


Send  for 
Free  BooklM 


T>iu  compmMxI.air  itarter  hu  ample  pown  and  ipeed  lot  magneto  iltrl- 
■ng.  Il  H  eniirrljr  >e|[-coDtainc<l,  couple*  direct  lo  end  of  crank  >hall,  and 
■Meda  DO  alleraUon  in  motor  or  geai  leditction  for  atlachmeaL 

THE  MOTOR.COMPRESSOR  COMPANY.  Nawark.  N.  J,  O.  S,  A. 


Rubber  Aero  Cord 

FOR  SHOCK  ABSORBERS 

Prompt  Delivery 
THE  RUSSELL  MANUFACTURING  CO. 

349  Broadway,  New  York  City 

FMtoriaa:  MIDDLETOWN  CONNECTICUT 


Mattison  Machine  Works 

Automatic  Machinery 

for  making 

Propeller  Blades,  Struts,  Etc. 

Wrife  for  full  particular* 
863         FIFTH  STREET 

Beloit,  Wisconsin,  U.  S.  A. 


858 


AVIATION 


Januan  IS.  1911 


AEROPLANE  MOTORS 


are  correctly  designed  with  the  highest 
quality  materials  and  workmanship. 

Write  for  catalog  of  6  and  I  a  cylindtr  model*. 

WISCONSIN  MOTOR  MFG.  CO. 

Sratlon  A.   D«pi.  iU.    Mllmukce,  tVlt..  V.  S.  A 


DOEHLER 

BABBITT- LINED  BRONZE 

BEARINGS 

have  been  used  for  yeara  with  the  utmost  luc- 
ceas  by  the  leading  motor  manufacturers 
in  the  automobile  and  airplane  industries. 


lJIBDit- Casting  ca 


OrricC  AMD  KASTDU4  PlMtJ 

BROOKLYN.  N.Y. 


TOLEDO.OHia 


Nrw  jusKv  puurr 
NEWARK.  N.J. 


Br—  A  BmtM  Atumttrntm  aarf  Whif  Mmal  AOtv 


i  ^ATERPROO*  ,  I 
i  C  ftVAUTY 


tRWNAND  * 

•OiTON,  MASS. 


For  Your  Flying 
■♦—Boats  Use 


AH  the  promiiKnt  boiMcn 
of  H/ing  boata  aa«  tbii  due  Is 
ooniblDailon  with  linen  between 
the   veorer   of   the  diaRonai 

C>Uii«  on  all  their  Aying 
tl.  pontooiu  and  tloau.  It 
ii  not  only  waterpcoof  and  etaa- 
tic  but  will  waterproof  and  pre- 
•rrve  the  Unen  Indetlniteljr. 
Experieoce  bai  ihown  that  when 
tbii  glue  li  uaed.  owing  to  It* 
elattlcity.  the  tnilde  layer  of 
diaieonal  planking  will  remain 
perfectly  water  tight  althoush 
the  ouitide  layer  may  be  badly 
broken. 

L.  W.  Ferdinand  A  Co. 

1S2  Krvaaland  St»a* 
Boiton,  Maaa.,  U-  S.  A. 


Aeroplane  Cyfinder  Forgings 

We  make  a  specialty  of  hollow  forging  io  tlies 
under  our  hrdraulic  presses,  aeroplane  cylinder  forg- 
ing* of  high  and  low  carbon  O.H.  or  alloy  steels. 

We  have  furnished  cylinder  forgings  to  practically 
all  the  eagine  builders  in  the  United  States. 

Also  Propeller  Hubs,  Flanges  and  Shafts,  etc 

Miscallaneous  steam  hammer  and  hy- 
draulic preas  die  forgings  of  all  types. 


TIOGA  STEEL  & 

Slad  ft  Gray*  ATtone 


mON  COMPANY 

Philadelphia,  Pa^  U.  S.  A. 


Radium  Luminous  Compound 

"LUMA" 

for  Aircraft  Instruments 

This  Radium  Luminous  Compound  is  far  superior  to  other 
luminous  materials  for  use  on  service  aircraft  instruments. 
All  kinds  of  dials,  navigating  instruments,  etc.,  are  treated 
by  experts  in  our  own  laboratories.    Write  today. 

RADIUM  DIAL  COMPANY 

Forbes  &  Meyran  Ave.  Pittsburgh,  Pa. 

Now  York  Office  -Aator  Trust  Building 


Classified  Advertising 

10  eoBta  a  word,  mlnimaa  ebarg'  12.00,  rayabir  in  adTmaca.  Addrwa  rapUas  ta  adrvrttaaBents  antk  box  ■aafean.  ean  af 
Atutioi  iia  AHO>.ti;TlCAi.  Biiu:iiraiiic.  12(i  Wisat  SSd  Straat,  New  Tort. 


FOR  SAI>: — Whnt  am  I  ofTered  for  a  new  (not  unpacked) 
Berllng  MaCTeto.  8  cylinder.  Typo  A-81.  list  prlt»  $140?  Send 
certified  cheek.  f-Of?  11.  Harris.  Sjierry  (Jyroscope  Co.,  Amlty- 
villG.  U  I. 


BNQINEER-KXKCt'TIVK,  at  pretient  cnsnRed.  Is  prepared 
to  undertake  the  orRnnlzatlon  of  an  airplane  plant  Equip- 
ment. priKluctlon  and  operation  pinna  nvnilable,  also  atitflf  ex- 
perienced a88l8iiintB.   Address  Itox 


FOR  SAI.K — I»w  iwn-erert  nionoi>lnne  without  motor. 
Neither  ninnfcnr  nor  cheap.  Highest  grade  material  throngb- 
ont.    Address  Box  flfi. 


AVIATORS  WAN'I  KIJ — Kxperlenced  aviators  wanted  at  once. 
StJindiird  .Vi^ro  Coriwiration  of  Now  York.  Elizabeth.  N.  J. 


WANTED — Head  draughl.>(niiin  for  aeroplane  draughting 
r<M)in.  AIho  exi)erienced  aeronautical  draughtsmen  and  de- 
tallers.  Only  ex|K>rU>nced  men  with  highest  recoinmeiHlntlons 
iiciMl  apply.    ,\dilres«  Box  W,. 


W.WTF.D — Draughtsmen,  dctallcrs  and  checkers.  State  age. 
experience  and  full  particulars.  Oallaudet  Aircraft  Corpora- 
tion, i-^st  Greenwich.  R.  I. 
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Aeronautical  Trade  Directory 


ACCESSORIES 
MENTS 


J, 


BALLOONS;  DIUGIBLIS 
OonaMUaat  AlraMtt  Ca. 


AHPLANES 

A«roiurln»  am\tm  ftiad  BpgioMrllW 
Carp> 


Bktaa  A*r*pMa*  Co. 

Blackhawk  Alrplcna  Ca. 
BocIbs  Alrpl>n«  Co. 
Bmjam  Co  ,  Thit 
CAlltornlk  AylaKm  Co. 
OvrtlM  Avropltuie  and  Motov 
DartoD  Wrl»ht  Airnl»n»  Co. 

Laurlen  Aircraft  Corp. 
Dowoy  Aaroplaoa  OA. 
Flahor  Body  Corp. 
nint  Alr«r»«  Co. 
rowlar  Alrplan*  Corp. 
Qallandct  Aircraft  Corp. 
Halnrlcb.  Tti*  a.  &  Carp. 
■•mMBD,  Ohaa.  A. 
L.  W.  r.  a^ilBaartac  Om, 
Laasloa  AlrwvA  Oa. 
Lawro«ea-U«w1a  AaropMM 
Lawaon  Atreraft  Ool 
l/owla  *  VouBht  Corp. 
Loncran  Alrplaaa  Oh 
MIchlsan  Alrcrl^ 
Ordaaoea 


Smith.  Kyla,  A-lrortR  Oa, 
aprlnrtlald  Alrplana  Co. 
BftaadaFd  Aaco  Co^p* 
MvHvTant  Aaroplaaa  Oa. 

Ttiona'-Mnrifi   Alrrrmft  Oorp. 
WaId«i-Hliiti.T:.  <'o, 
Wtttarai^ii-l.>wl<  Ali-oratt  0*. 
Wrt«ht  M»j-Un  Atrwatt  Oary. 

AIRPLANE  ENGINES 


BonrDonTllla  Ifotorra  Corp. 
Oaillai  Aaraplaaa  aad  Matar  Own- 

lyu^m^TihfTg  Matora  Onrp. 

Dcnrrnl   ^'^^'"1 "  n  T'^ti  (!o, 

tUli~ft«>(l  Matar  Oar  Oa. 
Knox   Motors  Co. 
Mlll*r.  Harrr  A..  MlK  Oh 
Orl«  Mator  Co. 
Paekard  Motor  Co. 
Robarta  Motor  Mfy.  Co. 
atarllac  Knclna  Co. 
Martarwt,  B.  W.,  Oa. 
Tliaaaaa  Maraa  Alraaatt  i 
Valam  Oaa  IbvlDa  Oa. 
Wlaaaaaia  Matar  Utt.  Oa. 
Warld'a  Ifator  Co. 
WrtckMlartlB  Alraan  i 


AIRPLANE  PARTS 

Anto-Aaro  Sheat  Matal  Co. 
Bareala  Mtg.  Oa. 

Cantnrr    Talaphoaa  CoMtraotlaa 

Co, 

Erl«  flparlKltr  Oa. 

LavaM.  Walkar  M.  Oa. 

Nair  imtm  Tanaar  Oa. 

Praaa*d  A  Waldad  Btaal  Froi.  Cou 

Bovam  ConittrtiitiOB  Oa. 

Sta^l^l^^^^l    Kiirta  Co. 

ALUMINUM 

Aalaal  Oa.  af  Aaiarlaa 

AIURilnuni  Cft.<(inca  Oa> 

Alomlnnm    <"n  iif 
Am«rlcBi,  ?,frr». 

Laycraad  A  tia. 
JfcAdamlta-Ar 
"Lamliraai 

Vallad  Bmaltias  *  Alaateui 

AVIATION  SCHOOLS 


Itan 

Curtlia  Tralnlnc  9eb«ala 
H7<lroA«ror*ft  Co. 
HleUcaa  BUU  Aat*  Sabaal 


BAM.  REARINCS 

Pufnlr  Il<^r1n)r  Co. 
OLirarT   tliftJJ   Unkrlnf  Ca> 
frwlill^m   rv>  "The 

Naaa-Brtafet  mig.  Oa 

HariM  Coapany  af  Aiaariaa. 
B.  K.  V  Ban  Baaite  Oa. 
Of  41 


RAROGRAPKS 

SOHETERS 

Oraaa.  Haarr  J. 
ilMutattcr.  A. 
■W  m  Lweb 


BEARmC  METAI4 


A  J. 


:  00-! 
CARBURETORS 

Ulllar  Carburtiar  Co. 
atramlMrc  Matar  X>aTle«s  Oh 


CLOCKS  AND  WAl 
Cbalaaa  Oook  Co. 
napolllar.  J..  A  BoA 
nraltham  Watab  Oh 

CLOTHING 
AbararaabM  A  MMB 
Racwra.  Paat  •  Oh 
aaadara  Co. 

SpaldtB*.  A.  O..  •  mi 

COMPASSES 


riar  batmaat 

DOPE  AND  VARNISB 

AdttniB  4   I;.:'  1 1  rjR  Co. 
AmerloAJi  RmimilW  Oth 

"i«h;'i"iSh 

NaUanal  AaroMMa  Oh 
Fonr-Aaatah  Oh 
Prat  I  A  (.ambart 

VaJanlln*  A  Co. 
Waafca  *  Co. 

DRIFT  INDICATOR 
■pan7  Omwcopa  Oa. 

DRY  KILNS 
CnUar  Dry  Klla  Co. 
Oraad  BapMto  Ti 

DYNAMOMETER 

Bpracaa  Blaetrle 

E.NGINE  PARTS 
Aklmoff,  N.  W. 
All*(b«nv  FordDB  Co. 
Barcalo  Mf*.  Co. 
Kurd  Kicb  Conpraaataa 
l>iii|«t.  Tkoh  H.  Oo. 
noeblar  Bla  TlaatlM  0*. 
Oh 
Oh 

OlOard.  lialand  Oo, 
Olll,  P.  H..  A  Soea 
Hjrdraulio  Preaawl  Staai  Oh 
t.«patt.  Walkar  M..  Oa. 
Park  Drop  FOrca  Oa. 
Htaadard  ParU  Oa. 
Tafl-Pelroa  Mfa.  Co. 

TtfSH    .«ti-.-l    *    Ir.ii.  Cu, 

Wti:  .".-    .1.  II.    4  rr, 
Whitauui  A  Kanaa  Mfg.  Oh 
Wnun-OordoB  Oh 

ENGINEERING 

\Vhlt*.  J-  <i  F'.cUMartac  Oarp, 
FABRK  > 

Co. 

lAjnb,  Flnlar  A  Co. 
MoBratnar.  Knbt,  A  Co. 
Wbltaian.  Claranca  A  Oa. 

FIRE  E.XTINCUISHEBS 

Wfr-Fyt»r  Co  .  Tba 

John,  vur  vlua  Ca^  H.  W. 

PyroTis  Mfj.  Oh 

n-.^rtton   .\nt.:>  Hsx^  C«. 

.  -loabT  ItMUB  Oaaa  A  Tllf*  Oh 


GOGGLES 

Straoaa  A  BaavaWaaa 

Stfiinr,  Kfuiisr.l  *  Ntttt 
Hi  M  -  I  - 

YaJ«  A  Toaraa  MJm-  Oh 

HANGARS 

Amarlaaa  Brldffa  Oh 

Aaehor  Corrucatlas  C  

AaAlar  8ta*l  BlOm,  Oh 
Anatln  Co.,  Tba 

Howaii.         A  OatMtKt,  Im 

Kaaaby  *  MaltlaaA 
Minikan  Broa 
Prndan,  C.  D.  Co. 

VlrrloU  Brlil«a  A  Iron  Oh 

UFE  PRESERVERS 
Unlaaraal 

LUMBER 

.  Ik 
.  Oavv. 
ar  Oa. 

DalAtaur,  J. 

OattOn,  A.  C  Lbr.  Corp. 
Ladlav,  laraa] 

a  C.   A    Hr,.,  c 


LUMINOUS  COMPOUND 

Cold  UbIM  MfK.  Oh 
Cuiuiiilnfa.  W.  It,,  (9lMh  Ca. 
Ra  ti  I  am  Dial  Ca. 
itiidhrm  l.aailaava  Matartal  Coru 

MACHINERY,  METAL  WORK 
INC 

Daltaa  Mf«.  Carp. 
DeflaiK'r  Mn'lilni-  U'oakP 
Rocari>  t  >ii>ht  rucllun  Oa^ 
Wamar  A  Baaaay  Oh 

MACHiNEaY,  woon  WOIK- 

TNG 

PlSij.  .MotLljif  Cc. 
MMchLaerr    Mnrrhjuita,  Inc. 
MaitlaoB.  C.  F...  Machlaa  Work* 
Olaay  A  WaiTta 

KoC«rs  r<m»t ruction  Co 

MANIFOLDS 

AJai  Ania  A  Aare  Bhaat  Matal  Oh 

MAGNETOS 

Ba^Mra^jSanS*  aaip> 

SHiy^aatha^a. 

Bplltdorf  IMMitrleal  Oh 
METALS 

Aataal  Oa.  af  Aaattaa 
Anarleaa  Vanadium  Oh 
Batblaham  Blaal  Oh 
Ddjratt  Fiimt  atail  Oh 


OariABd  YmH 
Oaadar,  Pai 

WaMMB  M.  Oh 

Hran.  J.  J. 
Ba-LoiilMa  Utg.  Oh 

MODEL  AIRPLANES 

Idaal  Aaroplana  Boppty  Oi^ 
Wadtac  Rl»r  Mfc  Ca. 

MOTORCYCLES 

odIi'arK  ^ubricamts 

Bakar  Oaatar  oo  Oh 
Oraaklta  Labrloajit  Oh 

<Mf  Baflnlnr  Co. 

Bbappar<1  T^fnni  OH  Oh 

Btandani  r-i:  Co. 

■wan  A  rinek 

Tar**  '"o 

Vactjcm  i:..iU  Ch 

PACKING 

Plbra  PtalaUa*  Oh 

PHOTOGRAPHY 

nnick.  ArchaTi  Jh 

HtrV.tT'  *  noMBM  Oh 

PISTO.N? 

Laratt.  WrJkfr  K„ 
PISTON  RINGS 

Amarlcan  Pl«ton 

PONTOONS 

NI•I■T^  !?r.»t  Co. 
PatlmcT- Hlmpaon  Corp. 
Walan  Marina  Equlptnant  Ca, 

PROPELLER.S 

Aaaarleaa  Prapanar  A  Mtg.  Oh 
Doylh  W.  A. 

HarUal  Walnat  PrepaltaF  Oh 
hamm  P«a»MlM  Oh 

Unitad  ttatai  Aara  VMpalllr  Oh 
Weat  WaediorMay  Oh 

PYBOMCTERS 


Oh 


RADIATORS 

AJaa  AaU  *  Am  Aait 

Buab  Mta,  Co. 
Cl  Arco  Kadlataaa  Oh 
Bncltab  A  Marakk  Oh 
nun  MIf.  Co. 


RIVETS 

miMnaa.  Kdwta  B.  Oh 

SCLEROSCOPE 

Bhor*  In«truzn«at  Jk  MfS-  C*, 

SUtl.T  METAL  FITTINGS 

iHOCK.  ARSU&BEHS 
«M>ar  Oa 
Kubbar 
Mtf.  Oh 
Wood.  J.  W.  Baatia  WUb  Ok 
^ARK  PLUGS 
Champlaa  IsalUaA  Oh 
Jotaaa-MaoTlUa  Oh,  W. 
Pyro  lADitloB  Co. 
Bajab  Aate  Supply  Co. 
aplltdorf  BlactrloaJ  Ca. 

SPEED  INDICATORS 
Faxbara  Oh,  Tba,  lac. 
Johmi-MmvUla  Ca.,  H.  W. 

STABILIZERS 
Oraaaa  Aarooaotloal  Co. 
MartiB  Arodynamlo  BtabUla 


STAMPINGS 
I^Bitaa  Staaiptec  A  Taai  Oh 

STARTERS 

BUor  Motor  lJg*ti«0  Oh 


Dayton 

Co. 

Motor  Compreaaor  fSa. 
Norlhaaal  Klactric  Cv, 
Wacaar-Kayt  niaotrlo  Oa. 
TACHOMETERS 

Joluia-MaavtUa  Co  ,  I!  W. 
Nalaea  Blawar  A  yumi  t  ob, 
Quaaa-Qray  Ch 

•MwMt  WwMT  RpaaAanatar  OaiB. 

TAMKS  ^ 
fUaar.  atalBnats  A  Oh 
THERMOMETEBS 
gwawi  Oh,  Tbh  laa. 

Taylor  InatroaaBt  Oaatpaalaa 

TIRES  AND  RUBBER 

Doral  Sabbar  Corp. 
Oaodyaar  Tlaa  »r  ' 
OaMad  Btataar  ~ 

TOOLS  I 

R»ll-,'<,-,.(l    HrUir    Ciw  fi.. 
Hnilstiaachcr,     Stt-lilrmm^-     A  4}a. 

Laniiins  f*tiunptB«  A  TmI  Oa. 

Rorm.  Ji.lia  M.,  »\  rk. 

TRMCK.S  AND  TRAILEBS 

Padaral  Motor  Trosk  Ca 
Poor  Wbaai  Drlra  Aata  Oh 
Naab  Motora  Oa. 
Packard  Motor  Ou  Oh 
Baeblar  A  Co.,  Tha 
Sarvlo*  Motar  VHMk  Oh 
Whita  Co. 

TUBING 

Bnpira  Art  Matal  O*. 
Praaaa,  Patar  A..  A  Ca. 
PaaaaylTvnia 

Tabioc  c« 

TURNBUCKl^ 


WHEELS 

Arkarman  Whaal  Oa. 
Matt  Whaal  Wwta 


WIRE 

Amarlaaa  Bt**i  and  Wtra  Oh 
Caatary  Talapha«A 

Oo. 

Btaetria  Cabia  Oh 
RoabUav^,  A.  OlW 

BImpiaz  Wifa  aaCOakla  Oh 

WraELESS 

Amaitam  ]t&4l<i  A 
Wtralas 
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D'ORCY'S  AIRSHIP  MANUAL 

An  International  Register  of  Airships,  with  a  Compendiun 
of  the  Airship's  Elementary  Mechanics 
By  Ladislas  d  Orcy.  M.  S.  A.  E. 

Pat»*d  by  the  Commiitee  on  Public  Information 


This  volume  is  the  result  of  a  me- 
thodical investigation  extending  over  a 
period  of  four  years  in  the  course  of 
which  many  hundreds  of  English. 
French,  Italian,  German  and  Spanish 
publications  and  periodicals  dealing 
with  the  present  status  as  well  as  with 
the  early  history  of  airships  have  care- 
fully been  consulted  and  digested.  It 
has  thus  become  possible  to  gather  un- 
der the  cover  of  a  handy  reference- 
book  a  large  amount  of  hitherto  widely 
scattered  information  which,  having 
mostly  been  published  in  foreign  lan- 
guages, was  not  immediately  available 
to  the  English  speaking  public. 

The  information  thus  gathered  is 
herewith  presented  in  two  parts;  one 
being  a  compendium  of  the  elementary 
principles  underlying  the  construction 
and  operation  of  airships,  the  other 


worded  register  of  the  world's  airship- 
ping  which  furnishes,  whenever  avail- 
able, complete  data  for  every  airship  of 
500  cubic  meters  and  over,  that  has 
been  laid  down  since  1834.  Smaller 
airships  are  listed  only  if  they  embody 
unusual  features. 

It  has  been  attempted  to  furnish 
here  the  most  up-to-date  information 
regarding  the  gigantic  fleet  of  airships 
built  by  Germany  since  the  beginning 
of  the  Great  War,  a  feature  which  may, 
in  a  certain  measure,  repay  the  reader 
for  the  utter  lack  of  data  on  the  Allies' 
recent  airship  constructions,  which  had 
to  be  withheld  for  military  reasons.  A 
revised  and  enlarged  edition  of  d'Orcy's 
Airship  Manual,  in  which  all  the  air- 
ships built  during  the  Great  War  will 
be  listed  and  their  features  duly  dis- 
cussed, will  be  issued  upon  the  termina- 
tion of  the  war. 


constituting  an  exhaustive,  but  tersely 

Oblong,  91^2  X        inches.    Over  150  illustrations.    Price  $4.00  Net 

THE  GARDNER-MOFFAT  CO.,  Inc. 


120  WEST  32D  STREET 


NEW  YORK  CITY 
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TURNBUGKLES 

We  Manufactiire  the  Following  Type  Aeroplane  Tumbuckles 

Standard  Type 

No.  1  Female.  Short  A- 15 18  No.  2  Female,  Long  A- 1520 
No.  1  Male,     Short  A-1522        No.  3  Male.      Long  A-1524 


Curtiss  Type 


326  Short,  Male 

326  Short,  Female 

326  Long,  Female 

327  Long,  Male 


327  Long,  Female 

327  Short,  Female 

328  Long,  Female 

329  Long,  Female 


The  Dayton  Metal  Products  Company 

DAYTON,  OHIO,  U.  S.  A. 
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We   offer  the   following  Aviation 
Equipment  for  sale: 


Martin  Type  Model  S  Seaplane.  This  machine  is  equipped  with 
the  well  known  Hall-Scott  A-5a  150  H.  P.  Engine.  The  Seaplane  is  a 
two-place  tractor  biplane,  equipped  with  single  round-end  pontoons, 
with  auxiliary  wing  tip  and  tail  pontoons. 

Controls — Dual — "Three  in  One." 

Equipment — Four  full  sets  of  Standard  Instruments  and  Acces- 
sories. 

This  Seaplane  is  of  the  type  recently  furnished  the  Holland  Gov- 
ernment. The  Plane  has  never  been  put  in  actual  service.  The  engine 
has  seen  but  very  limited  service;  it  is  in  excellent  condition,  having 
been  thoroughly  overhauled  in  the  Hall-Scott  Factory,  and  has  passed 
the  U.  S.  Government  Inspectors'  test. 

Three  Hall-Scott  A-5  Engines,  125  H.  P.  6  cylinder,  vertical,  water- 
cooled  type.  These  engines  have  been  thoroughly  overhauled  in  the 
Hall-Scott  Factory  and  are  in  excellent  running  condition.  They  are 
complete  in  every  particular. 

Detailed  specifications  of  the  above  equip- 
ment will  be  furnished  on  application. 

An  unusual  opportunity  is  offered  here  to  secure  some  very  high 
grade  equipment,  all  in  excellent  condition,  at  most  attractive  prices. 


WRIGHT-MARTIN  AIRCRAFT  CORPORATION 

New  Brunswick,  N.  J. 
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Where  the  Slightest  Flaw  Invites  Destruction 


TN  the  aeroplane — that  creation  of  human 
ingenuity — we  find  the  finest  parts  and 
materials.  No  efTort  is  spared  in  securing 
mechanical  perfection.  Especially,  in  the 
selection  of  bearings,  unusual  care  is  exer- 
cised, for  here  the  slightest  flaw  invites  almost 
certain  destruction  and  loss  of  life.    It  is  sig- 


nificant that  most  aircrafts,  now  made,  em- 
body Hess-Bright  Ball  Bearings  in  their  con- 
struction. Having  been  tested  by  every 
conceivable  method  and  proven  unsurpassed 
in  accuracy  and  reliability,  Hess-Bright  Ball 
Bearings  are  demanded  by  every  industry 
requiring  bearings  of  superior  quality. 
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